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NOTES 


1 t r 

T lil\ HEtit'LAK REAUm OF * AWCIENT InC'ia '^A^ ^CAU- THAT ITS Nl?MBER 9 fl953) 
was produced as a Special Nuni^i' to conAiemoratfL tJic Jubilee of the Archaeo- 
i.ofUC-'Vi Survey of Inuta. i\ (1961), we arc ccltbrAiiuy the 

Centciuu:)' of llic SuRvitv, That an organLs^tl^ only fifty years old in 1952 should now 
become* i\ ccutcniual may seem to be a jugglery to many, bur tt<« to llK>se who may recall 
wliat was stated in the introductory articles in Number 9 itacUI 

While tile AtuniAKOU>GiCLAL Survey of Ls:dl\ was placed on a solid basis in 1902 
(permanency tvas to come four years later), which woiJd justify the issue of the Jubilee 
Number to 1953, the origin of tljc SurveV dates back tsf> 1861, which, in turn, would 
explain its Centenary* Cclclsratioii in 1961. 
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The Survey tiad a humble origin in 1861, with an Ardiacological Suiveyor, 
Alexander Cimningltam, as its sole member, Ibr ' employment in Bihar and elsewhere 
I'niitfid yet sliakv c\-en dien, the Survey imdcrwent many vicissitudes dicreaftcr. But 


1 




ASCfEyT LSDIA, AO- 


»I1 vacillation of policyt iodcciaion on ihe respective rcspoosibiUiics of ihc Central iiud 
Local CovcnHTicnts, dispute over whriiicr GovcnimciJt ilroulcl lake tlic rcsponstWlity of 
tlw prescmition of tiicmiimcnts, hesitation over the acccplancc of any tinaiicial commit¬ 
ments'—all characterizing the archaeological history of the roiinrty tn the last tjuartcr 
of the nineteenth century—ivcrc broadly sw-rpt away at tlie turn of iliC centUFy, as a 
resuU ol' the enuitciatloo of liberal potidvs and Injld steps lo execute ibem. 

All iht» is nw> a matter of historical iiitemt. Hie present-day AsuaiAiJOLOGiCAL 
Suiivav OF IxDiA, die nucleus of which was formed just a hundred years back* ts a consoh- 
dated organization with very definite and comprelicusve functions to perftirm. From 
a iingle*niaji show in Ittblj ii has now allained great pioporlions, with a broad-based 
pyramidal srmeiurc. Its functions are ivcU-defiiicd: they comprise the preservation of 
all important monuments in the country, exiilorationa and excavations, epigraphical 
rcseardi, application of sdentifie methods to archaeology, maimjenance of ardiaeolopcal 
muscumst training—'in fact, they comprehend all branches of archaeology in its widest 
denotation. And we fancy that tt lias not always bc«n witlioul credit (hat the SujtVEV 
has discharged all iltese functimM. 

Willi paidonahlc pride, therefore, do we celebrate die Centenary of the Arcuaeo- 
ijOgicu. SuKvtv OP Ikdia. Let our Genteuary be not merely the commemorarion of 
the past but the prombe of a soil brighter fuiure- 


* 


* 


* 


+ 


A cliidf item of the Ccnicuaiy Cclebratioii will be an Imemational Conference on 
Asian Archaeology . There b no causal connexion between die two. Yet we Ihotiglit 
dial die Gckbratton provide a suitable forum for bringhig together llic distbguishrd 
w-orkc.rs on Asian .Ardiaeology for discussing common pr«>bleins of technology, for taking 
stock of our present-day knowledge and, if possible, for ilwising ivays and tneaii* for 
periodical contacw.. 

Tlie rrspomc to our call has been nioh rncoui^ng; it hax ai^ured ua of a indy 
iuicmaUonaJ gaihering and has brought lo locus ihe need for such a filtering. We 
sincerely hope that the Goiifemict—and through it the Centenary of the AacrtAEOuiorcAL 
^ioaviiv OF IxoiA—will leaie a Luting impress on archacotugitial pursuits to Asia. 



^VTES 


TIic present Number (tf -IflciVw/ /Wio is, however, by ik» means a souvenir of llie 
iii>r an indicative of the Ibrihcoming events, Wc no doubt, have the privilege 

ofpiiblisiiing inlthe iiC3tf Niimlwr at least some of tlie more important papets prtaented 
at tlie luicmadonai Confcrcnrc oti ,\^ti .\rchacology. 


A. Ghosh 
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!. GENERAL 

'’i 

A LTHOroH NO pjiKHBirraRfc ^ukvEv OP DAMoa AND Saoar Dismicrs* Maijhva 
Pradesh, \vxi carried Out systematically in the pusi, sporadic occurrences of Stone* 
Age artcihets in the area have been reported from time to time at DcoH, Eurdhana^ 
Sigrai^ur, etc*, in Sagar District/ During the pTCsent writer’s brief in 1957, 
to the valleys of the rivers Sonar and Kopra, near the towT:isiitp of Damoh, ^ce Stopcr 
sites, not noticed licfotr, were locaicdi* The tool-collection consisted of (i) Acheulian 
biU^ of the Early Stone Age, (ii) a flake-bkdtsscrapcr asscmhbge corresponding to 
file so-called Series H type of implcinente, possibly of the Middir to the Upper Stone Age, 
and (iii) miiTolttlu}. A wdl-ceinetncd gravel at Harat, near Halta, yielded a few early 

•W,C. Wiiioii7i^. Aiiciu SeiTitd, mi, pp 142*43^ J* Coggio Btown, Catalognt qf fMo* 
( 4 nr in indSut* Afttfowit ef Calcufta (Simla, tftl?), pp. 62-66, 

•Tndian Jrthetphj^ 19S7'53^A Rtmeu.' (1956), p. 26- 
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sm.\E^AaE lynui^TRiKS or the hamou area 

palacoJilhic lool# in situ. At iJie area seemed to 1 m promising, a detailed mvcsngalton, 
fn November-December 1958, of the valleys of iliree maior ^ 

Sooar, Kopta and Bearma, tvas imdertak^t. As a result thereof, 

»ycrc discoiered (fig- 1), ^xd totd-bcanng Qiialcmary depots were noiiecd on 
at ReltU, Ghogra and Harat. An account of this investigation is given m the bllo«ing 

^ Tlic surveyed area, lying approxiinaicly between 70^45' and 79^30' Ewi Lon^tude 
and 2^20’ a^23‘'l3' Xonb Liuudc, falbt partly in ^>agar and partly m Damoh 
Districts. It comes under the dramagc-sysiem of the Yamuna and due to its situation 
close to die Narmada basin, from which it w separaled by the Vmdliy^i lulls, « 
an ideal ground for a comparative study in the Stone-Age rnvjrunmtmte and cultures ot 

I hr Narmada anti llie Yiiniuna regions. , ■> <. 

TIte sircams emerge from the spurs of ilic \lndhyas. whfrli form the Namada divide, 

abom IM™.™. ofoamch .J 70 ™il« .m..h ..rS=.Bar ami. T'-'X'' S .?r h 
for some distance towards north-east, coalitsce with one another and finally di mn mto ihc 

Ken, a major southern affluent of the Yamuna {%. 2). , . , 

Tlic icirloii ffig. 31 is imticrJain chiefly by the \Tndhyan roeb comnr^ing sand- 
stimes and diales. In (lie upper reaches of iUe«* sireanfs arc outcrops of the Deccan 
Tmp and the Bagh and UmUa fonnatimi>. To the north of tins re^on occur granit^ 
mtenspersed here and there bv small outliers nl lUt* Bijawars. T'* the south, liejond 
r Xmada divide, is the N^amiada basin filled in heavik uith the older- aUuvmm. 
It inav be mcmiioiied ilial the rasv maicrial for the Lower Knkwlnhic mdustnes of the 
rcfiioi/was draum from the Vmdhyaii vsiiHc the Deccan Trap and its ^ss^ted 

Fntcr-Trappeaii formarions account for most of ilic chert matmal liiat was milized fot 
the working of the Scries 11 type of tfwjh. _ , ot r. 7 

The sireams have in general qradcal profiles, die average gradient l^ng 4*.7 ft./ 
mil.- il L SW, 5 i!l n.7nai, to .te Kopm »n=l 3 ‘)9 f'-'"'?' ‘i’ "'“i 
Vindliyaii rocks, sm li jis sandstones and slialcs. ii avc^d by the nvm have infltiniced 
the gradieut locally licrc and there, causbg small waterfalls or rapids, sucli as are 
Harm aMarbdo, etc., on the Si>iiav. An micre^ung a^cct oi the long prahle of die 
Sonar is that the stream has a compaiatively steep gradient between Rchli and Gliogta 
utid again bciwiTu Sitanagar and Manado, iMtwcrn vvlmh places occur 
ferous dcposiis ffig, 2). The tool-beaniig grnveb at Rehh and Glvogra arc about 5 to 10 tt, 
aWve ihcprcicnt water-level and tic over live Viiidhyaii «x»ck3, Liic contact of wlwdi is 
about 5 to 6 a, above the walcr-levci. It seems, thrretorc, tl^l the stevening of he 
itnidient took place Rubscqucni to the formation of the grnveblicd, possibly under the 
condithriis of inneased water-vdociiy caused by a change of climate from the dner to the 

wet. 


2. STRATIGRAPHY 

TJve tool-bearing Pleistocene gravel in this tract rests directly on the eountry-rock, 
which b ciilier sandstone or sltale. The surface of the sandsi^e J 

weathering, but the shalea, being comparatively wit, are mimplcd, and at Rchli (ph 1) 
they have imparted a red colour to the ovcrWmg 
horizontatlv-bcdded character erosion cs not apparent. Dm a 

at the contact of the gravel and the rock seems to hav-c taken place, as blocks of underlying 
shori rci»on lias appeared in hdm Auha^tg^ 195B~^—A Rerim' (1959), p. 26. 






1^ 1 II1w 


LWfK-VT lymj- yo 




1U4IA ANO JWASShC 


□ 

m 

m 


»IJAWAFI 

DHARWUft SCIHES 
GftAmTE 


GEOLOGICAL AW 

DAMDH AREA 


DEPOSITS 
(XDEP ALLI/VPJM 
&A0H ANO LAAAfTA 


OECCAN TPAP 


WMMWN ROCKS 

niEtSTOCENC DEPOSITS WJTM TOOLS 


Fke 3 
8 

















































































































SrOyE-AG£ L\nLSriilES OE THE DAMOtl 


PI_ATii i 



fiU 11 9 











A, ,SWtto/i fn ihf ifjl tank oj ihe Sonaf mat Rthh, sh«whg (vnglomrraitt lomtr 
gravel an san^itancs md rrasiaml aiifanJoTmi^, Set p. *} 
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ST0.\'&M.K L\Dl'S7/tI£S OF TlfF D.LUOn IREa 

rotk have hccn Tnc.urjioratcd in thr ifravel nmj ihc surfai:*^ appears uneven a feajiure 
parikutaHy seen ucar Ghogra. Tlie compact gravel varies in jhtcki|ess froni 4 to 10 
aiitl is comp<SiseiI of v^'a.ier-trorn uuai’tdtc pebbles, of si/cs tip lo 6 inches in diaTOeicr, 
rtccasionalty mixed with pieces of somUtonc and shale; iu sand-conicm is negligible. 

The cemcmiijg-maicrial is mostly calcareous timed red or yellow, due to icrrugmous 
clayey matter. 

Tliw section may be observed lor nearly 50 yds. at Rchli (pi. 11 Aj and for abtiiit 
100 yds. at Giiogra (pi. Ill A), while ai Harai ml. Ill B) it occim almost in the river¬ 
bed and runs Tor nearly 70 yds. At Basa and M^iado only sntall patchc.'i of the gravel 
are visible, 

Tlie gravel-bed t^'as disturbed coiutdcrably by erosion even before the dtjposition 
of die overhing silt, Vi'Mch has a variable tldckncss fiom 10 to 25 ft. In its lower honzons, 
in contact with the gravel, it is liardcncd due to calcareous matter that binds die under¬ 
lying gravel and contains numerous /ranAttr-notluies, On die top of it has developed the 
rectmtsoil, t to 2 ft. iliick. The compact tool-btraring gravel ivas noticed not only in 
die cUfl^ectioi^ on the banks but also in the bet! of the rh'cr, as al Harat, thus indicatmg 
a tegular and extensive gravel'dcpodt and not a local phenomenon caused by erosiciu 
of and dcpoaidon on the banks in the river-meanders. 

.Aiuuhrr deijosit of a comparatively looscly-cctnented gravel was noiiccd on the right 
bank of the Sonar near Rchli and was traced to a dhiance of nearly three-Fourths of a 
inile dmsTistrrain (pi, U B). At places ihc maximum thickness of the gravt:l is nearly 
*20 ft., and tlie cxpisurci in small gullies dial have cut through it show its landward 
extension for about 200 ft. Sometimes the cniirc cliff b compoacd of such gravel without 
any superimposed deposit of silt. Its contact with tlie underlying couiiny-rtiek over 
which it reals b uneven, llte gravel is composed of pcbblo and sand, the latter stntietimes 
prctlominatlng. Except a sort of cfoss-bcddiiig or latninatioQ here and there, it does 
not show any stratification or any kind of assortmeni of its cotiicms, Wherever it ts more 
Siindv, it is hardened due to ccmcntalion. Tlie gravel also comains iiuincroiis land and 
freshwater inoiJuscan diclls. The rlxaracters of this gravel are diflereni from die early 
tool-bearing grave 1-conglomerate exposed on the opjpositc bank al the same Socahiy. 
Il appears to be a redeposiled gravel, more or less ,i fan-grasTrl, ol l-aief age. 

The JJI Cftcnci: of chert nodules in dm gravel is slgnificanT, as they arc not noticed in 
rhe early iijol-licaring gravel. In all probability the mixed saudy gravel on ihc bank here 
is the hnrkou lUr dicri artcfacls romprbmg Bakes, blades and scrapers, li appe^ to 
lia\'e l>eijn deposited by the sluggitih waters of bcavily-loadetl streams, |>ossibly during 
a drv' or srmi'iirid climatic cotidllton- Fhb b corroborateti^ by the find of a similar gi^avel 
ill Harai on die Sonar, where, on the left Ixtnk of the river, near the wauu falls, is an 
acf utnuliitiou of gravel composing pebbles of sandstone, quartiite and umail ikkIuIcs of 
il varicly of secondary siliceous niincmls and sands. It b not a ihoroughly-etmsoMdated 
thijosil anti dins mil'show any bedded dinracier. This gravel yielded a gcxxl number 
of tools of Series 11 (below, p. 20T 

A prc'fmioii of loose pebbly gravel was policed on tJte Beunna nl Tarddii (pi. lA A> 
in its source region, and again ai Goisabad almost near its confluence with Jhc^ Ixcn, 
where a collection of rolled biCice tools was made. The major course of this nyer is 
through a deeply-cut channel in tlie saiubtoiies, and, except the silt-hanks at plac«, 
nowhere any compact gravel-be<l was met with, A thin layer ol it wa.s noticed on the 
Kopra river (nl. IV Bi around Kparia and Khojaklicri at the water-level. Tlie bed 
of the Kopra near Sitanugar, in ihe uciiiity of which village it meets tlie Sonufj is strewn 
with wcU-roimded pebbles ol sands tone and chert but is devoid of any tools. 


.LVCiiiLV 'f AVWJ. ,VO. t? 


The gravel-bed at ;ill llic lpi;iditics on tlicsr nvers is i»T]'laia by a iMci deposit 
of yellowish brown siliy-clay showing Utile laniinaiions in ihe upper horizons; ui a number 
of pLiccs die river-banks aie composed cnijfrly of liiis maleic, it did ncH yield any 
artedoets or fossils, Prior to its deposition^ die gravel-bed seems to have imdci gone erosion, 
as is evidnit from its uneven lontaet \>idi tlie overlying stlt-depONil, 

From tliis data the ctmniotogleal sequence of evcsics in tlte area may be summarized 
as Ibl low's, 

J, Prior to die depjsitiijii i»F die itnptr.rncnt-bcaring gravel ihc rocks liad been 
subjected to an mtensivc erosion. The Maggi sandsionesi and shales, due lo their fragile 
nature aud close joints, were emded unevenly, Tlus seems to have taken place iti a 
compar a lively-drier condition of diinatc, as ilir underlying rocks do not sliuw mucli 
diemical deeumpositimi and die fraginciiU of diejc rocks tv'hich got mixed up with the over- 
Iptig conglomerate dioiv only tnc^iaiiicaJ dliintcgration, 

2. The pcbbli^iti die gravel-conglomerate are mosiJy of quartzite that is available 
only ill die sourte-rcgicni of the Uiree streams, {It is Importum to note here that all the 
eaiJy tools are made on quart/.itc.y It seems that die settlements of the Early ^fan were 
located on the spurs of die liilb and in the proximity of ihi; source of the streams, 
'rUc earlier crude Abbevillean bifnccs and acoompaniing pebble implements iwre manu- 
facturetl in this period pruu to the formation of iJic gravd-bed. 

3. The later luibitaiiuiis ocouired a liiilr (Uiwnsintam amiiiidi Rebli on the grat'd- 
spreads formed due to the diifting of shingle from tips! ream. 'J*he earliest tools wi re also 
drified along with die river-gravel and partly rolled, |>uruig the formation of the 
gravel-ljcd ^the implcmcuttferuiis grav'cl-conglomeraie Tiotieed on die Sonar)j these 
earliest tools vverc intoqiomtrd in the gravel along \iith the Ircslily manulkrturcd later 
(Achrulian) implcmcnis, as iioticod at Rdili. It may be suicd here that llie earliest 
tools of a ccmparaiiv'cly-ciiidc wotkmaiwlup occur In variably hi a rolled coiidiiioii even 
in the upper reaches of these sircunis. Tlie base-level o! the rivers at ihh peril h 1 was liigher 
by at least 6 to 8 ft. than lluit of die present day, 

4. lids lower tool-bearing gravel was subjected later to an Intennve erosion, 
iwssibly under the conditions uf inerc^cd precipitation, irith the result that only in a 
lew plates ii has survived. Hie diqiosttiun uf tiie slh on the gravel brought the wet phase 
to an end and llut river liecamc gratlcd. 

5. The succeeding dimaiic phase was drici (a scnn-arid dtmalc), wlicu (hv under- 
lying gravel was cemeiiltd by calcareous material derived ftom the overlying ailt. The 
<>ccaaionaJ Hood* in Uic river* of this periofi eroded the silt here and there .md replaced 
it by the ocbbly rubble mixed wilJi much sand {die upper gruvel-bcd). The gravel oii 
the right bank of the Sonar at Reldi may have been formed in tins way. Tlie cherts, 
clialcedotjy and allied siliceous mincrali, deri\Td partly from the \'indhyan rocks and 
partly from the Deccan Trap, are commonly met with in this deposit. The authors of die 
liakc-bladc-scrapcr industry uiiiixcd this material extensively tor their tools. 

^ b, A comparatively mikl wet clitnutc prevailed in the Ibllowing paioil, w'hen iJic 

rjvc« further decpaied ilieir duiimeb by cutting into the bed-rocks. The silt of the 

tarUcr plme was not mucli aflected, as the ftotKi-watcr did not rise to ihai level, A Hide 

deposit of idlty clay was formed on the gravel ol' the preceding ptuue, Tliia dimaie 

was Tioi much dlRereni from that of todav. 

■ 

V. die list of till* Sionr-Agc riles in this area (fig. I;, it will be cvidcnl that the 

lK>ama valley was iioi inuch frequmted b>' the Earlv hlait except in its upper readies in 
the hniy tract, us, apart from the sites at Tarddii and Gaisabad, no 5totie-^^ sites have 


lU 


STOYK^ACti fYDfSTIltES OF TltE DAMOlt ^iJtEA 


bceii traced on this riw,f. The took ibimd at Gaisabatl near the conJtttcnco of the Bcarnia 
and the Ken arc hcaviJy rriKed, indicatmii; a long-di^laiice transportation from upsircani. 
v\s maity an nine sites vt^re Ibund on ihe Sonar, and almost all of them yietderi early Stone- 
/\ge took. -But suck «iics arc singularly absent on the Kopra^ which, on the other hand, 
provirted the majority of tlic sites with the scrapcr-flahe-tool industry. Only one micro- 
liiliic site was noticed on the Navgaja hill iviihin the lyntndarics of Daniuh iot,vii, Tlir 
cuNcrtion consisted of a few fiakeft and fluted coin made on chalcrdony. 


3, EARLY STONE-AGE TOOI,S 
A. GKNfiRAI. OasEItVATtONrt 

O^-er one iiuitdied arteficts wriy collected during the sitn^ey from iiinr siiftt; of 
them iwcntyfliiir were oblaitirtL tii uiu from the uiidiaiurlied campaci grayH-eonglomemie, 
and ihe rest svere found in ilie lixwe gravei-spread^ in the river-t>eds. Sira I i graphical ly, 
tile Industry represented by the arlefacts dt»es not pennii any tiivision into earlier and 
later stages, u* those recoi'ered from the eompaci gravel come from a single gravel-btii, 
However, an attempt has been made here to bring out certain distinctive feaiiireg, keeping 
in view the physical character!), snclt as rolling and weathering, niid the lechniqnc of 
manufacture of die artcfacis obtained from the cemented gravel on ihe inie liaud, and of 
those louod in loose riv'er-gravels on the oUier. 

The foUmvjjig observations may he made on ihr colleciioii of tools ibund in situ. 
No pebblr-biitlcd Itanduxe was ibimd in the compact grave!. The iw‘0 liaiidaxcji obtained 
from that deposit arc fully flaked out of pebbles, as noticed from a liny patch of cortex 
on cadi of Lhcm. The w'orkmamhip Is;, however, rrtide and ihc iniplcnieuts are minh 
rolled. One liaudaxc made on a pcbblc-flake of rhcit comes from the coiiglorneratie 
gravel; it is fredi and Ictt rolled and is neatly worked (hg. 4, 12; pL V /2), Likewise, 
one ovale made on a sidc-flakc is fully worked along the edges and the Ifout by step- 
technique, leaving a plain imdcrsui-Jace ffig, 4, /tf; pi. V' (J, 

Out of six. dcayeix recovered from the compact gravel, five arc tuaik on end-* 
flakes and one on a side-struck flake (ftg. 5, 22 pi. VI C, 22 and Of 

these, only two arc fully flaked on both Ihc faces by step-teelmiquc and their anoss^ectiom 
arc synimetricaUy biconverx. The remaining four (three on end-flakes and one Cfn a side- 
llakc) bear the ongmal pebble-coriex on the front and have a panially-triinmcd under¬ 
surface. Further, these specimens arc more rolled than the two neatly-worketl cleavers. 

The cofleetion also hidiuits tliree mediiim-SKct] btfada! choppers ffig, 6, IDI and 
IfJ6; pL VI B, WI) and two discoidul cores on pebbles, all bt;iiig more or less rolled, 
Of the flakes, of wliich there are eight speeituens, two from GhoCTa .md six from Rchli, 
none has a prepared striking-platforni, and the latter are Invarmbly hieiincd at an obtuse 
angle witii I he plain primary llake-suiTaec ilig. G, 45, J2 and JJ; pi. Vll B, 4S and 
40). A ftw arc secondarily retouched on Ihc edges; alt the speermens are more or levs 
rolU'il. 

The coflecuon ihiis comprises boih rolled tools shmving crude workmansldp and 
lew-worn ones of better workmansliip. TypologicaJly, tlte former set of tools belongs 
to the Abbevillean to eatly Aeheulian Plages and the latter shows ihc inid-AclieuliRn 
technique. Considering the fact ihai a large proportion of pebble handaxes and other 
armmpanyirig look having .Abbrrillean diamcirm nimfly Ofctirs in ihe loose gr-tvel in a 
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rolled mntlUion, it appean Uiaf ihejc look aie earlier than ihi; fontiaiion o( llic ctavcI* 
l>cd; thn&e ^vhich display better irehntq«ir seem lo have been madr alm)(.>-st at ilie rjiKc ol' 
the aggriuiaiiou of ihe gravel, w tJiat Ihey were subjected u- ttic least amount of abrasioii, 

H. Thk iTtjoL-ni'i»Es 

‘Oie colkctlcm may be div-ided mio the following main (yjics; handaves; ovate*j 
deavers; fwiiiicrl tools; scrapers; lUikcs; and cores and corc-srrapcTB* 

The adjoining table (Table f} shows Ibc site- and type-wise distribution of the took. 

DtSCRiPTIGN OF THE TOOW 
;:V, HANDAXeS 


J. llAHnAXii* UK 

The tr.inH:iv<‘ii On cotcs am workcil on mediain-sizcit ovoTd ur mihrceianguhir pebbles by 
tjold [taking along the ntargiu in one or both iJtc dirccdons. The {taking is not cstenaed alt over 
the body anti patches of original pcbblc'cortcx are left on either surface in the middle and on the 
butt-end. Tlie tools arc considerably rotlcd. 

(i) Rounded or siightly^cuucai pebble-buit^ tides coiivcrgitig mto a tapering workiiig-attU 

Freely Itaked on one edge hr one dircciion and altcmaleJy on the other. No secondary trimmings 
A patch OiT ycUnw day ii seen, on one edge. Rnlkd. Fig. 4, /; pi. V A, J, 

(ii) On a lubrtctangular prbbk, broad and Acaight pebble-buiL The point has been achieved 
bold fluking at one comer on both the laces but the Aakitig has not b^a earned beyond half the 

distance along the length of thr tool. Slightly retouched near the point. Rolled. Fig. 4, pL 

VI A, 2, 

(iii) ThicksublHnngular body, thick mund pcbblo'bntt. Boldly daked alternately, producing 
•iti uneven edge. Prominent keel occurs on both surfaces due to rntcrsrciiou ol the scars. Flic inld- 
loogititdinal enus-scetton It rhomboid. No secondaty working. Rolled. Fig. 4^ 

(iv) Same ua (ii), but of a smaller siec. Fig. 4, 4; pL V B, #. 

(v) Roughly almond-shaped body svith hold altemaic flaking .tlong the margin, Fcsuliing 
in a marked wavy edge. Much tolled. Fig. 4^ J; pi. V .A, j. 

(vi) Subtriangular luindaxc on thick pebble. Boldly flaked almost all round, rcsulung in 
a wavy edge. The front lace fhows crude stcp-ftaking. Pig. 4^61 pt. V A, 6* 

11. HaMDAACS on FTAK£S.— 

The tccoiul group of haiidaxet cotuitta of 4li(»e which ate niade out ol' pebble-flakes. 
They itre ntosily uniTadal, worked on Uie rront only, the underturTacc being a pWn priinary 
fhtkcaurface. 

(]} Made on a ntbttiaugubr end-flake. The upper surface shows only three broad and deep 
scars, two on one side and one on tlir other, leaving a rrctangular conical patch tm Ihe kfl. ‘llte butt 
b situated on the unllaked sirjking-plaiKtrm. Tlie undenutface b a plum primary llakc-sutfocc. 
Rolled. Fig. 4, S-, pU V’ 

fii] Same as above, but much rolled. Fig. 4, 9i pi. V A, 5. 

(iii) Made wn a wde-flaJic. Freely chipped all along the edge on ihr extedtir, 'llie to*!! is 
thick in the middle and thin near the hutl. The inteiteciioni of the two scant has prtidm'ed a 
pmntlnent inid^rib near the ^vorking-tmd. Cross-section tit the middlr of the length b plano-convex 
and iic^ tlir peunt triangular. A litllc secondary trinimiiig b vbiblc on the TdX aide. Rolled. 
Fig. 4, id; pL V ,V itf. 

(iv) Same 0.1 ulwvc, but of a smaller size. Rolled. Fig. 4, It', pt. V tt. 
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(vj Subtriiin^ar tiiijii hajidaxc on brovi'n cticrc'RakC] altenialdy worked arouad the edge, 
Irai’iiig a imal! cortex-pateb on thr froni, Convex buU, Little rolled. Fig. 4, /2i pS. V .k, 12. 

(vi) On a ftidfs-Uake, AlmoiveWuped body with a thin tooguc-liic wwking'edge and brrad 
butt. The only three tear-beds on die front near the point arc stiallow a«d intUeate oblique flaking 
from the margin tow.^rdll llic cctitra] thick region- Much rolled, kig. 4, 13i pL V B, 13. 

{vii) On ft snbrcctangulnr sidc-fiakc from a rarhblc. One of the long aidtsi ts alternately flaked, 
molting in a zigzag edge- 'fhe opposite side U flaked nn the tipper surTace only, leaving a ribbon- 
like pcbble-coriea in the middle, Leontiarily urimmed near the point. Section roughly parallelo* 
grammatic. Eariy Achenliau. Fig. Hi pi- J4. 

fl. OVATES 

The ovaies in the collection arc rititde on flakes and arc worked along the periphery by alter¬ 
nate flaking. 

(i) Trimmed around the periphery on both the tacca. One face cairlcs a patch of lianl 
calcarcowl sandy ccmcntlng-uatcriai b>' whicli it was Ixiund with the gravel-bed. Crude work- 
nuinabip. Much rotlccL Early .\clu:ullan. Fig. 4, /5; pt. B, /j» 

(U) Broken at one end. MiUginally trimmed altcmawly producing a mild wavy edge. Some 
MTar-lae^ indicate a kind ol’ strp-flnking. More neatly worked than the above. Much ailltxl. 
Fig, 4, 17i pJ. V », i7h 

tilt) On a sidc-fbkc fully linked on the front by step-technique. But lot the trimming on the 
siriking-platform, tltc ondcrrurface U a pJnui primary Hakt^urface. Crofts-scctlon asymmetrically 
biconvex. Slightly retouched. Little rolled. Middle Acheulion. Fig. 4, /d; pi. V 8, 13. 

Oblong ovale on end-flake. Rolled. Fig, 4, 79; pi. V B, 19. 

(v) .\lmon4'Shaiicd tool with a thin lungur-like poinl and thick butt. Worked all over, 
iL'ftvittg .1 Muail patch of cortex on one surface near the tmtt-Eiid, Middle Aebeulkin, Fig. 4, 20\ 
pi. V B, 2i£». 


C‘. CuAVifU 

‘llic cleHvets .tie made on flakn, mostly end-ftaket, and .tre generally dighliv roiled. On 
the Ifad r? of the narurt of the rutling-edgt, the butt and llte tide, they can be classified into five 
groups. 

L Gt-i-wnw wTtii uoxvEx uLi-r, i-aiiallel amts and mtAJuiiT (tt,-rriND-iLCKiE,— 

(ij On a thick cnd-flnkc. Ihe imdciniurfm-e U a primary lluke-Kurfatx and on this side 
working b seen only In the rtmoval of the bun. The Imnt U convex and » complrtcl) flaked by *te^ 
iccl^qiic. Cutthtg-edgr slightly oblique jud worn. Chtiss-scrtion planoconvex. Rolled. Middle 
Achcnlian. Fig. 3, 22i pi. VI C, 22. 

(il) On an end-flake from H pebble. Slightly conical to convex buU. Worked along the twi» 
paialkl jidcii idtcmalely by str[j-trclmiqiic. Finely rvtouclu'd along the cutting edge, but the front, 
which u mostly covered bv the origin^ pcbblc-surTacr, and the umtcr-snrfacc, which b a priTruti-y 
flakc^url’acc, arr imworkcd. Rolled. Early to Middle .Vdteulian^ Fig. 3, pi. VI C, 24. 

(iUJ A perfect U-shaped cleaver fledy trimmed ail over. Allcmatcly-iiimracd parallel aides 
and convex flaked butt. The cutting-edgr h aimight and little abraded. Section biconvex. Middle 
to Late Acliculhui. Fig, 3, 2Si pi. VIC, 25. 

II. ClXAVEX wmt ANOC'LAS BUTT, rAR.UA.EI, OR SUOini.V mvEROTNT SJIiES .vlTO BROAD AND 
STBAJOirt CUTTlKO-nnCB. 

On an end-flake, flaked alt over both the surTiiCrt by xiep-tcdmique. Tire bull carries a patch 
of cortex. Tlic cutling-cdge » thin and nbiaded. Slight Swoiidury' retouch on one side. Section 
parallelogi'ammalh;. Ahuoai frevli. Mitldlc Achculuui. Fig- 5, 2^; pi- A1 C, 2if. 
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.ivafivv typLi^ 


)J|, CoiAVEtis ^’ml ajjfis cnstVEROSKr towamd* AWOUtAR nirn and broad rrmnc- 

fil Oil 1 M<te-flalic. Ancubr butt with one stdc tovrrrtl with pr|ihle‘«<irtei{; Utc 

dthfr SL 'a larLc A flake Dikeii on thr fn>Ql (hiin the dde- I hr iindmidr ;» pb^ 

cAat REainst brrak durinn u«-. Also findy inimiitd m «iu side own ihe ljutt. 

tri^ljfbktrtivcN^ iltick on one side and tiipetrug tint oilwi- ^liddk *\dnctiliJn- . ti| 

<vl) Similar to abc.v'c. The iliglitly'eottves bnit iuid upper lii|b swrfRce nUin 

Wv the ncbbk-iitirfiKT Bui lor .1 very Uniilcd trimming on oiic side, the undemjrlace « a pbtn 

side diowi wara of *w!d flaking, Rctoodicd on the stmigUi cu«u>8-«lec- RolktU burly Aclienuaii- 
Kig. 5, S7i pU VI C, 27. 

IVk CitEAVItK. WTTK hARtiE PINKEV-ViasKED .VNI> feUkBOKATaLV TWKMED BODY.— 

Allrm,ttly-fl«lK<l ™tiv« or lomol liuli a».l ^ to«vrrRii.ji u.w.pl . » rf ion oot^^t’;- 
Bcainifdly retouched all along ibc margitu SfcUon btcmtvcx- Mv<»ir.<r<i Achetilmn. Hg. 5, 2t, 

V, Cl-M VEJM wn-n RecTANtrUJ-AR BOTTi AUlOlfT CDNVEROENT PTOEi AND fTRAlOHT OR OllUtiUfl 

COmNll-SlME.— , r . j 1-1 

(i) On a thick nrcungobr md*nRkr. 'Htr fnnU k .lecply flaked don^ the Itvo sides wlpch 

converge toward, a short (shoTier than the butt) iTcddy-btoken cutli^-cdge. ^""f^ J “ 

plain primary flake-surface with a p™mitienl Jndb *^..1;^™'^®“-,, 

fcfoss-scction bicotrvcL I0 irapeaoid. A IlUfc mlled. Middle Atheuiian, Fig. 30, ph % 1 

fii) On areclangiiliif end-flake, BoWly fUked alirmatdy akmg tltr two parallel^ llie 
hull is BttRight andunworktd. sfriking-phiifonn oWi.quely mclmtd to the primary flak^aurfaec. 
sSmucnl ^mming has produced scur-^ irminheeijt of sup-leclmUjar. Hie oblique cutuog- 

cdCT li much ahradeda A litllc roJkd- Fig- 5^ St* pl^ ^ I 2i* 

(iii) On a thick rectungidm end-flake dmilar to (i), but with I^ralld sides. Scctmn rlionvbottl. 
Much fulled. Tim lusy be claAdficd as a diLscl. Fig. 5» 32; pi. VI C, J.. 

D. PoiATHD-tWOlA 


Diefe .itt A few a|-tetacts in ilib collection having a sliort thick point. 

(i) On a nicdium-siimi llai-ba«d discoiil |jehblc. Ilic fruni cariics iw 
^ar-hrdfl, one on either side, niwting at a itrong point. On ilic unrfewde a deep 
vcnienlly for a ^rt dUiaitcc flown liotn the poinU The tool has a flat l>^ am 
lace, 'I'he nnwiwked pcbble-suifacc providca a goutl h:md-grip. A Uttic rnlleil, 
a> a borer. Fig, &, #5; pi. VII A. 43~ 

(ill A small piatio-eonMCJt pebble hiu been Mcrjjy flaked on the £ronl» Jbe ^ts conve^g 
into a point. On the flat umjersuifacr, an obliquely-directed flute near the poiiii has rcdutisl Ibe 
thickness anti improved the pointed erid, A borer on pebble. Fig. G, SL 

(iii) ^^a(ie on a diseoidal pebble, this specimen hu* two laf|^ scar-bed* mi the sueCice 
interserting into a rough point. The iindeTRiinace is unworked. rig, 6* 04; pi- \ II A, S»- 

(iv) An ovoid aidc^flakc from u iboroughly-rolled pebble has been flaked at one end of the 
major ssi* resulUng in a short picojectiiig poinL Fig. 6, ^3; pi. Vll A, 42. 

E. Scrapers on fiakxs 


3 brpad Ll-dutunl 
cut has been taken 
i ,1 hutnprd upper 
It may have served 


(i) Siibttiaagular body. All the thiw sides ha^T bem trimmed Ibmiiog iriplc'-cdgcd i^Tuprr. 
Rolled. Fig. 5, 55; pi. VU A, 33. 

(U) Subiriangulat end-flake with a narrow imfsecitd mid wide-angle iirikiug-plAtTorn], 
Finely rclunched aroiutd the edge. yMmoil iit^h. Fig. 3, 34; pi. Vll A, 34. 
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(iii) Ovoid m aTn]Citid4hapcil IkhJv, |]1aiii stntl brood ttrilsiiig-^loUbrm niakiiig on ongli; qf 
120‘ wiiji. tbc primary Hakc^ufracc,^ Tlic front carriei a %vitie loi^tudiiiaJ scar which occypics 
nearly half ilic front stiHacc, the rcniaiulug half bemg tlic pcbble-surflire Irimmcd all along thi; edgL\ 
Fig. 5, jr5i pi. VII A, 36. 

(iv) ^ ovokt thick [lake wiili convex pebblcHrcrtcxcd platibrm and prominent bulb of 
percussion. _ Raked along the sides wiili blows directed transversely towards die butt-end. Further 
minutely trinuned on one side. Fig. 5, 3&i pt. Vll A, 36* 

F. FLAfcO 

Most of the tweniylivc flakes ublaiticd in the e^tploraiion arc taken out lh>m the rollni pcblito 
wlilch went not prepared liii' the iiurfKn>:» so dial their up^ier Murracr h invariably covered b) pebble- 
cortex. 'Hie undcrtuiiaice u a plain primary nakc-surJUte whieli makes a wide angk- with the plain 
strtking'plaifomu A lew of ihem allow a rtlghl sccojidary trinmung on the sides, btil beyonu (bli 
there ia iio drexung. 

I. Thick soBRiuit'AHouiAtt rtAKEs.— 

From a much weathered sandstone pebble. Kig, 6, 45; pi. B, 43* 

(ii) Slec^i free flaking on the front on one lateral side. Fig. b, /O'; pi, Vil B, 4b, 

II, Oval ok At-MOmi-SHArFj) vlakes.— 

(i) Retouched along one edge. May liave been used as a convex sidc-scroper. On its 
undersurface the bulb has been erased by ihc Tcmoval of liattusli sii'p-fiakcs. Fig. 6, /5j pi. V'M 11, /ff. 

(ii) Widi plain obtuse-angled striking-pluifonn. The Irorn shows a targe ioitgiiudinal scar 

on one side ; the pppositc side is tldek inid coilc.v-coverv<t. Xo sccondarv rttoucii. Fie. 6* 5^i 

pi. VU B, 52, ' * 

III. OVAt-SJlAfKD ri..Vlt£S WtTlJ TliL FROJCT SHOWTNO H;AK-IH:ifS.— 

Tbe iK‘ar-bcdj, iwo Id (Ju'cc in number, are large and cover nrarly half the area; they arc 
liiciiied by oblinuely-diroclc'd blows frum one *iile. The opjJoiitE side is dikk :uirl is covered 
by die pebble>surlac!c^ ibtai provit^g ^ hand-grip, Tlic lower surface is unworked. Tlie thin 
tong edge has been Pctoiicheti parLicnlarly in otic specimen- 'ITJjl' looh could bai'c been med as 
side-scrapers. 

IV, SUBfTRlAHOVLAll SHALL Fl-AKK.— 

Small subtriatigular flake ffoiii a weathered quartitilc pebble with a plain and wide-angle 
pLiiroim Scxoiulacily worked idJ alottg ibe ix-ripliery. Fig* b, S3. 

G. Cores aru ixire-oiiopfkhs 

'nic tools oi ihis category, which eonsLiiute ttcarly one-ihlrd of the total collettiott, arc luodr 
on thorooghly rolled qu.'inxitc pebbles of different sizes anti sJiajx^. There arc both urtifadal and 
bUadal typer. 

I, UNJrACLAL iatOt*J*ERS OR fTKII* SCRArLRS. OR 

Generally oval or flatliah discoidid pebbles arc preterred If a' llic untiUcially-tvorkcd chuppem or 
more correctly steep sempen on pebbles. A typicoi one is Jcstiribcd hem FUtltblt ellipsoidal to the 
major axis resulting into jui uneven edge. The miderd^ Is univorkcd. A stde^serapei on ocbblc. 
pi, VUlkP/, 

II. Bifacial ooRR-CfioPFERS.^ 

(1) From a unol! dbcouial pebble two large flakes have been removed altuig the margui; 
the scor-beeb intersect each other mid form a mild luedJuJ ridK. On the other face oitl> one Uige 
(Like is taken on the Same nde. The romahiing unworked peoblc-surfsice protHdes a mi table hand' 
rest. Fig- 6, S2i pi. VIX B, 62. 

(ii) A somewhat UTudl rtctartgidar pebble has been altcniiiicly worked along the llirre sides 
leaving the fourdi long side (uiworked. The cutting-edge ts uneven. There ii a wgbi second^. 
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work a.lcMig tlic edge resulting in *liof1 ilfH^ake wars- A jide-choppcf pebble. Fig. 6, 

' (liif' sS. » M kai fiuthc Ui.k«l, i«ond.rily Jong Uic «lp, which, ahhc.gh rinu«». b 

well IciaiiKuhir dhatitiai pebble Mtcply flaM afang Uie two sdea, leaving 

flir tlurd «dc and the central portion imv^orked. Fig- 6. pi- VI I B, /0&- , 

M Worked on a Urge Supsil pebble, it it boldly flalftd at one end of the major *xfa, 
altemaiely rnultiog In two deep sear-beds on one side and onr on the other. A heavy Clatiotuan 
type of liboppcr with pebUc'bull. tig- 6, tdii pi- VI B, 101- 

III. COBM,— 

They eaii br giouped into: MsiM wet, made im maiium.<i!tc lumps or pcbbks of 
and showing alternafe iRaking along the pcriphcTY: and vrtff>Iar loffs. A typical ^Kamtn ore.«h 

^*DS6^^re on a ducoithd nebbk Oaked alternately along the pmpbcry, rttitlting. ^ 
nn ct^uatorial wavy edge- Small cortkaJ patches arc seen tn the centre on both lai.es- ftg. o» o-t* 

^^l^'l^gular tore on a block of quartzite showing crude alternate linking along the margin. 
Fig. 72; pi. Vn B, 72. 

4. FLAKE-B1./\DE-SCRAPER ASSE^^11^^0E IMPiJiMENTS OF SERIES H 

A, SlRA-ntiRAPitV 

fij The Hurnnh meti 

Atiotbct ptfjUIic btoiic*Agc 

flake 
.jaspe 
imlustiy 

nl^ciirarca, 'Ui'e* yielding such (ype of imprcmciils are conitnonly located In the 
Kopra valley huL arc jtoorly rcpreseoiM in the valk)'* t>f ihc Sonar and the Bearma, 

UpwarrU uf iwu hundred tools were ubiaiitcd duriiijf the snrvcyt rnostly fmiti ihr 
louse gravel in ihe riv'cr-bcds and thercrote imstratified- 'Iliosc recovered from strntincfi 
deposits constilute a small numbci. 

Tlie deposit conlaining diesc looE is gcnerjillv a medium- I'.p fine'graiued uravcl 
inuud with much sand. Its comptmcius are a few small-sized watci-woni pebbles iif 
quartzite, snbirmiid fragmriiis of the Vindhyati saittblont'S and (liatcsf ajul a l.irgr mian- 
tity of Tandy tnatexial cnavisitug of Imnjis of clicrl, jasper, diaJeedony, cic., tlu? latter 
two mostlv tterived from the dhintegraicd necean Trap. Tlie chert matenai Is dciivcd 
panly front the cotightmeratic roci& of the Vhidhyan and CJudtbj.^h ruoTiatioiis and 
partly from the lufi'a- and inler-l'rappcnn roeln associated with I he fiows tjf Ihe Dccean 
Trap, Usually the deposit is potirly consioliduted and does nt>t show any layered tlrutturc 
except a sort of a cross* or curreni-bedding here and there, indicative of shalloiv*waicr 
depo^tion. It occastonally coniams frcihwater moUiwcan shells; no other lossil lias yet 
been found. Unfortuiiatdy, no laigc-sKed Beclbn of this deposit is available on the Kopra, 

'H- IJi- Sankidia, ‘Antmal-fimrils and paiarolilhk; mdmtries fiom the Pe-ivara bOisin ai rfevasx^ 
Ihstnct Alunadniigar’, Antimt Jnififl, no. 12 (I956)j pt?. 35*52. 
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whicli, as swied aWe (p. 9), yiddcd ihe largest number of ttjols, and the variey of whkb 
is generally devoid of early tools (p. Il)- , 

\t Kbniaiheri, about 7 mUes west of Damoh, the Kopra ttas a do^y-mcandenng 
course* the area within the bends being extremely guUied. tn one of the mcandm on 
ihe ieir bank below the village, a 4- to l-H. thick fine ^vet notic^ al^t at he 
water-level, superimposed by a 20* to 2r>^. thick silt-ddpo»t fp'-^ )* Slmilarlv 

gravtil coiitauisnOdnlcs tifclien, and two or three look 

Scar Basa and Pipa^-^l^Ha small patches of the gravel were again seen oj die l^t ba^, 
bill ihey did not yield anv artcfacis- Tlte sivie and oompostlton of the components ofihe 
ErAvebspreatk, from which the major coMKCtion of took was made, compare well with 
?ho« Jtht totibbraring gravebbed. Tftc characters of a 
bank of the Sonar near Rehti tiave hren already detaded abote (p, 9). 

At lids singe, it ivoultl be intercsiing to review the characters uf the deposits bearing 
similar indiisliirs noiiccd in other parts of India, 

As stand aliovc {p. 20). SanlmJsa Ont iTSKuled. in the occu^aicc, in slrati- 

licd deposits in the Pravara basin, of this type of litldc industry, which be dcsi^a^d 
tciitalb^v as ‘ Series 11 In the foUtwing years several hctv siie^_ with tlus i[Kiustry 
have beai brought to light* The charaelcru of the tiKiI-beaiing deposits ol a lew of them 

iiri* rleseribi’d below. 

(ii) Tfu /'Vijpam basin' 

Tluce Eravcl-licds Itavc been noticed in the Prarap basin n^r Nevaaa, Tlnr 
lower bctl generally ykWs iwik of the earlier industry, while those of dm Sertta IT r^me 
from Gravels 11 and III. 11 tr components of the lower gravel arc mostly pebbles of die 
Deccan Trap and doierite with a iuboidinaie amount of secondary minemk derived 
from die dMtntcgratetl Trap-rock, The gravel is iwnally coarse and wcll^ctnent^. 
Tlic contents of Gravels 11 and Ul arc fme-graincd, m places prcdmninantty sandy, 
ami occasionally sliosving cross-brtlding. These gravels are ako generally compact. 

Between Gravek T ami II tiierc is a conspicuous break caused by mi mlcn"eimig 
vellow fissured clay. The contact between Gravek 11 and III, liowcver, is not marked 
clrarlv, but the biter deposit i« mucli Fmcrj possibly Gravels 11 and III repTraent one 
cycle V»f aj^rada non tviih coarser fa civs at the bo I tom (t.e. Gravel 11), 

(iii) TAs OddsiHfri baiin* 

Mear Gangapur, about 3 miles from NaaUc, on the Godavari, Sovani noticed the 
following section. Tlic b^ti-rock {xhc Deccan Trap) is ^ver^ by a liiud «m«ttcd 
(Travel furavcl D, ^vbich, m succession, is overlain by a yellow silt. Ovtr u pother 
Hravel, W coa«c-tcx(urcU tlian Gravel 1, wliich yielded rolled Early to Middle Acheuhan 
took This eravcl in turn wa.s capped by a moderately-tluck deposit of Si ft. oi a iuie 

and 'punlv-c^oi'wl B”'''! “ >'‘'= .'j"? .1?““ 

mckriying ctooct gravel, i.e. Gravel TI. Over ii wa, ilie ibick dcpojic of ult. No 

wiliJ ftjiiritl in Gravel 11, 


/5-W-57-.1 Rmno (t957). P- M- K, D. obser^doiis on the 

same basin a«r embodied in h« unpiiWidied die*i» for 111 . O. of the Univenaty of Toona* 
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fiv) 7^ M^taprflbhet bitnt*' 

Ttwls of ihc type of Series FI have been repoited^ only rrom one site on the 
Malaprabha, vw. Tammbat^ Mysore State, The section in the old river-bank, ai the 
site is as foUow* On the wcathcrctl CTonitc-jmeiss covered by the mottled clay is a 
coiigltiTTieratic gravel containing Lower PatacoliiJUC iinplenictits, Lt ta capped by a iiandy 
deposit, on ivluch rests a smaller grawl, from which come iivok of Series 11. Over tliis 
h a hroun clay« w'hidi again b overlam by line sand and a liltk'- gravel, Titc Iasi is covered 
by (he recent deposit oT dark clay. 

(v) 77fti GhaUifirii&ftft ha.tia* 

^ Tlir tool-bearing deposit in this basin b tiol properly^ cxpoctedj and must r>r llie 
specLmens come front the loose gravel. A kind of IcKTsrly-catrtfilidated medinm-sixed 
gravel is noticed near District Bijapnr, Mpore Stafi:, on (hr left iKitik In the 

bed of (he rit'er, which is Uttered witli a imniorr of tools. I ts retaiion with the eai lier or 
later dq>osit3 is not quite dear due lo lieavy silting m ihr river-bed, 

[vi) Thf 7it0 tmtin* 

A portii>n of the Tapti valley Ik'twcm Praktishn and Ukat in West Kltantlesh 
DistricL, Maliarashtra S^taie, was recently atitv'eyrd by the utithor; a large coUfetion of tools 
of Series II was made from the loose grawh and a feSv others were obtalntci the 
rentented gravel near llddhamgadh. The scctitnts ol»crvcd iu this rraci are as follows, 
A little tlownslream from Margarod a seciion shows w'cjithercd pink and vesicular Trap- 
nick at the sv‘ate^-le^Tl, overlain by 3 to 4 in, of brownish silt, which, Iu succession, is 
covered by 2 ft. of thick gravrl-ticd conshthtg of small |jcbhtcs of (rap-rock, chert, jas|>cr, 
chalcedony, etc. Upwards, dih pebbly gravel is sandy, the sandy [sorttoit being 8 io 
10 ft. thick and showing current-bedding. TtieiX' ti no break bciwTcii tlte lower gravel 
and the overlying sands, the whole being a single aggrAdatitniaJ deposit, Tiu* gravel is 
ftirther overlain by a (hick ydlow ril(y dqxnif, at places more than 30 ft, thick. This 
gravel yielded a few tools cif Series II. 

Tile Paiiji'a, a u^utary of the Tapti, near Dlitilfa, shows a layer of cnrreni^beddrd 
liard sandy-gravci resting on the Deccan Trap, A few flakes of chalccdnny were recoverwl 
from It, 

At AmcKla on the Kan, a tributary of the Panjra river, below a huge deposit ofcal- 
rarcous nifa, their was some trap-grasxl resting on (he Deccan Trap, from winch ii cleaver- 
like flake and a s«^pM, both on trap and of a large star, w'cre removed. It seems to lie a 
lower gravel yielding tools of earlier industry. The tufa svas o\Trbin by cemented fine 
gravel eoutaimng numerous nodules of siliceous maieriid* but no tool was found in it. 
TliU. m turn, viras covered Ijy a 2* to 3-ft. thick silt. 

On the right bant of die Tapti near Uddliamgadli the cemented gravel comhdng 
of pebbles of trap and chm lies on the countty-rocJt, the Deccan Trap, and is its^ 
overlain by a 2-tL thick layer of erb^bedded sands. Hie sands ate highlv ocmcnicd 
and wherever the lower gravd has been eitdcd, they project out of the section to form 
short pladortxM slightly away from the main bank, wWh is wholly made of sill. From 

‘1^ V. Jodii, PtmtfKtne Sbufin h tht AfalafrfvbAa Butiit {1955). pn. 29,31. 

‘Tfoi site WJQ vhited tsy the imthor In 1956 with Dr. Sankalia, 

‘/bJmk dffAawfo^ i958’5»—A fttsinr, pp. 22.25. 
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iLc »wiion, at tlic junction of die grav«l imd sands, wmoljtamcd lour 

Series U t>7Jc. A patch of Hit* deposit i& also seen a bttlc furdier close lo the s\aier‘levcl, 

but it is much ilistnrbed and appears to be partly rcconsiilnted. 

Tlic stratigraphy of the tool-bearing dqjosits in the examined portion of die Tapti 
may iliiis Ik" summarised as foUom. ^ ™ 

L There Is no earlier tool-bearing gravel in this portion of tlie Tapii proper* llic 
gravel-bed observed in the tribmary of the Panjra is, however, the carli«t deposit conmin- 
ing took of liandaxc facies^ worki^d on the trap-rock- This k Gravel I- 

2. Gravel 1 is overlain by a ydlowisb brown cla^-silt, noticed below the grawUbed 
at Manjarod; it is represented as a calcareous deposit at Amoda, on the Kan. 

5, Aljove It U the mcdUim trap-gravel, which at places is slightly pebbly, becoming 
finer, and therefore sandy, imwaiils. The sands are cross-bedded and on accoitm ol 
their fine texture arc rirmly centented. This is Gravel 11, and ii is the horizon yielding 
tools of Series IL 

■1, Over ilus is the Uiick yellow silty deposit, on the top of which occur microuitw. 

(vii) T/i€ li'ufut fnixht 

The amhoris recent survey of a section on the right bank of the Wuna, in Nagpur 
DLsirici, Bombay State, a iribittary of the Waidlia river, show^ a 4- to Wt. tluck 
coarse sandy gravel fm the wcatheied Deccan Trap. The rock displays spheroidal 
wcaiheritig, and the gravel lies l>clwecn the parti all y*wcalhc^d tra^boiiUlera, flie 
eravet is hightv cemented, so that the touls embedded therem liad to ^ chiselled out. 
Nearly thiriyfivc implements of the flake-bhidc-scrapcr industry worked on ehen were 
obtained from the gtavel anti many more tvcie picked up from the nver-bed. I ho 
imp]emeutiferous gravel is the only deposit noticed lU die Nagpur area so fai, and as such 
dieic is no su^cieui stratigraphic evidence to show how it stan^^ in relation to tJie gravel 
conuiirtiug earlier ttxjl-ijtdustrieii. Bin considering its composition and texture and tJic 
lool-eoiitcnts, it may l*e i-egardcd temaiivdy as contemptjiary to Gravel H ol me lapti 
and the Pravara. 

(vUi) 7^^ So» and ifte Am fttwinr' 

Tltese two rivers arc the southern affluents of the \aiiiitna. draining parts of Panna 
and Rewa Districts of Madhya Pradesh, In its upper reaches the Ken collects the waters 
of die Sonar and the Bearma of die Damoh area. A recent exploration ui this tract 
brought to light nearly fifteen Stone-^Vge sites, ranging horn the I^cr Falacolitbic 
handaxc cuhure, through the -VGddle Stone-Age industry, to the microliths occurring 
at die same site either in eombiuaiiou or indiVKlually, The basal gravel yielding cany 
implements is rarely noticed in an undi.-tturbcd eondition. its pcbble^ontenta mid 
atx'ompanying tools either being washed off from tiie gravel-beds and left loose m the 
river-betK or being cov'cred with alluvium and talus outwash. 

Onlv at Bariarptir, a site on the Ken, west of Panna, a wcll-pi ^rved, though 

■ ' mm 4 ^ ■ k S _ _ I ___ mm ■ ^ mim ollM'lk I 1 1.P 1^ ^1' f H f1 T1 1 Tl t 


early terrace-gravel, 

' ftff^ian Artha^lfiSJf / —.4 ffrrwir, pp- 2S-2b, 
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A beautiful sctiitin of the gravd-bcd containing the lliikc-bladc'scrapcr asseniblage 
is noticed at Koliari on the Bagbain, a iribuiaiy of the Ken. This river tuts prescryctl 
(lie Middle Stone-Age llake-scrapcr mdustry lain in dlu in iw lower gravel and thus give* 
a convetiicut typC'^ection for tliat industry by its straiigrapliic context, richness and v'anetv. 
The implcmentifcrous gravel here rests on sandstones and is overlain by about IS-ft. 
tliick alliivium. 

fn the examined stretch, the Son has not shown any lower gravel conisuning Early 
Palaeolithic ItwU in situ but lias yielded tlic Jkkc-biadc-scraprr assemblage, apparently 
in sitUi at a level of nearly 25-fi. in eroded exposures of fine i^d and coarse silt, as at 
Chorhat and Marhandeya Bridge near Sard. The tools of this assembbge are, as usual, 
made on chert and jasper and roughly represent die same types, tiit* scrapers and points 
on (lahes or Hake-blades. 


(ix) Cvndasiom 

Tlxc above review of the tool-bearing deposits noticed at some of the recently- 
explored sites leads us to ihc following conefusions. 

1. TTic sedinicDts coniiiining the |1akf>bladc industries arc later tlian those txintain- 
ing die Ixiwrr Palaeolithic tools, typified by the handaxc. Between Uicse two deposits 
ofgras'eb tliere is a bed of silt dev'oid of any tool industry. 

2. The fine texture and the cross^bedding or larninaiioii of the aediments associated 
with ihc tools of Scries 11 indicate ihctr deposition imclcr comparatively tl^ coutlitiaos. 
Tliere are e\’!dence* to show the erosion of this deposil and also of a part of its imdci'iybig 
oldci' gravel, No fijssils liave beeti fouitd in the gravel except a few mollmcan ahelb, such 
as arc commonly met widi even in the present rtvcr*bcds. 

Some aiics yielding took of the Scries II itiduslry liave been twaicd in ihc vicinity 
of the iniicrops of the laiv material, away from the river-banks, as at Koradih near 
Nagpur, where the tools do not seem lo have been thucIi disturbed, as they occur in 
die Itelds not very deep from dtc surfbee. Bui ibis does not mean ihat they arc of recent 
date, as wherever suen tools arc found in rivct'-seciions, there is a duck deposit of silt 
overlying the tool-bearing gravel 


B, The tool-tvees 

Except a very few took which arc on chalcerlony, the majotity arc prepared out of 
brown or reddish-brown chert. The tools obtained from the gravel-beds arc almost 
fresh, wlule diose collected from the loose gravel sliow slight rolling and smoothening of 
Ihctr original sharp edges or points. The more rolled tools are diilicuU to distinguish 
finni the rest of the gravel-clejucnt, as they have lost all iltdr tdetitlficarion-marks as tools 
except some faint outlines indicating sltapcs. Such specimens, although cullecied at 
die start of the exploration were discarded later on and Itave not been taken into account 
ill working out the proportions of different tool-types in die coUeciiou. 

The flakes and short blade-fiokes prednniiiiate. The majoriiy of them have obttise- 
aiigletl plain siriking-pladbrni and unwxirkcd undctsurfoce. Those with cortex-covcfcd 
fronts ore evulmtly waste flakes removed front lite pebbles in their tnitial dresring before 
the Hakes were tak^ out for tools, Bui in a fiiirly hirgr number of flakes the upper surface 
carries ridier roughly longitudinal or rimvergtng scars, indicative of their removal from 
partially or fiilly-piqiared corrs. Such Bakes uo not necessarily have faceted striUng- 
plat forms. 
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Next to llic Hakes which usuatly have been utilized for dressing into toots, the bla<tcs 
form about 15 per cent of ihc total coJlectiaii. l*hcy are thicker than those of the 
microlllluo Tlic most pievalcnt type in ihcm is the backed blade: the hack is eillicr 

covered with original pebble-cortex or in a few cases micntionally prepared. Such blades 
could have been used directly without further ireaimcnt. Tltere arc some paraJIcl-sideil 
blades, comparatively lldcb, retouched into side-scrapers, and some arc notched at one or 
two places on the sides, Tlicy are rarely utilized for making poinm. 

Besides Rakes and blades, tlic authors of this industry used nodules or tmturally- 
cleaved tafmlar pieces of chcj t for making to(*Is. An interesting t^pc of such material 
is a piece removed from die comer of a rectangular block of chert with three vertical 
sliarp edges that converge into a poini. Sui’h pieces may have been utilized directly 
for digging or pieitbg wiilioui furtJu’f ictouch. iTic flat tabular nodules have been used 
for m^bg hollow scrapers or sitle-scrapers. Some borers and pomts arc also made on 
nodules. 

The Rakes arc fiirtliEr worked into tools by retouching along one or two edges as 
side-scrapcis, die sleep retouch at one end b thick (lakes producing end-sera pc re. A few 
Hakes have liccii dressed huo points. Iti one or Iw^o spedmens a conspicuoiis tang at 
one end is visible, 

A few of the cores may have been suitably ust^d as end-senanere or worked into awb 
or borers, Thci'c arc two or three rod*like alternately*flaked coics, producing two 
longitudinal parallel wavy edges and medial ridges o« either face, so that the cross-section 
in the middle is rhomboid. At one end Lite two faces meet bto a cluscl-cdgc. Such 
tools may have seni’cd as chisels or retouchers. 

It b difficult to apply any rigid scheme for grouping this assemblage into types. 
Tliey cannot be subdis-idwl mi the comidcration of shapes as, except blades, tools having 
identical shapes are rarely met with. It lias l>ccn stated above (p, 24J iliai the majority 
of the tools are worked on flakes and these flakes have trianpdar, subrcctangular or 
quadrilateral forms, Tlic mduslry is, therefore, divided into the following types based 
upon the possible use oi'each, although some of the implements may have served more than 
one pur]XJsc: scrapers; tooh with poiul (points and borers); blades; Rakes; nodules; 
and cores and corochuppers. Table II shows a gcrneralized site-wise distribution of tJicse 
types. 

DESCRIPTION OF THE TOOLS 
A, SCHAffiSS 
(i) Si^xmptri 

I. SuBTXlAscuLAR sniE-scitAPERs wmi sraAWttT cdofa.— 

(ij On A thick laige and toughly uiangular cnd-fbkc of dirty grey chert. The two lateral 
sides sue crawly irimmcd steeply, while the Unrd one is partly worked. Fig. 7, 16. 

(Li) Subtnanguiiii' smalt Rake. The iwx> sides arc llnely retouched, and ilic third one corriw 
the plain platform. Fig. 7, //- 

{iii} Sublfiangutar, somewhat leaf-shaped rnd-llake widi an uofacctcd striking-platform in¬ 
clined at an obtuse angle with die plain primary flake-surface. Only two long sides fmcly worked. 
Fig, 7, j?. 

II. SUBR£t!TANCtrLAR ftlDE-St^RAPKBS WlTTl STRAlOHT COOes.— 

(i> Nfade on a thin rectangular hladish cnd-llakc having a wide-angled plain pladorm and 


25 





dXct^K T lyDiA, .va // 

tittwtu-kcct uiukrsttr£kcc. One of tlie two bng sides is thick and is covered by pdibk<uitftcxH Tlie 
ojjpddtc side is ftoely rctoudnnL 7, Si pi. V’tl!, 5. 

Tabu ti 

srn> ANt» TVPE-^VISE BISTRIBCTIOM OF TOOLS OF SERIliS IJ 


Srrea 


FtABft 

Bladcs V?ll 

rLAJkE^sitfAn;^ 

Noooua 

Con^^ij 

Totai. 

1 

Jeiwr vsH^ 

Hum' 

It) 

7 

4 

i 

3 

32 

Naninghgarh 

4 

— 

2 

2 

8 " 

Carhakou 

i 

5 

— 1 

1 2 

11 • 

Sitanagar 

3 1 

i 2 

— 

— 

4 

AsLulb 

1 

1 

— 

— 

2 

MAdiido 

4 

2 

— 

2 

' 8 

CiUitAhut] 

10 



1 

11 

TardrJii 


s 

1 

2 

1 

7 

Pipartfl 

l:i 

5 

3 

3 

W 

Bnngaon 

13 1 

11 

9 

7 

id 


7 

3 

1 

( 

12 

Kojim ' 

19 

19 

ID 

13 

Ii3 

Totai 

m 

56 

S3 

37 

224 


(ii) Subnclangolar thick flake mitoved from a pajrtialIy’*pTcparcd core has heeii sccoochtcily 
rctM^td aloag the two long pamllcl sides which converge into a duU point.!. Cross-section in the 
tmdtto of Kie length it tnangnliir. Fig, 7. pL Vl H. 13. 

(hi) 0<i » small sWe^flake willi roughly reetonfulaj to oval ouilmc finely itetoiichod all alotig 
the maigto. Fig, 7, 23i pL VIIL 21 - 

. h> but on n ihick ffiikf. Only one longside k trimmed into a tcnipcr- 

edge. Rg. 7 , 2i; pi. vni, 21. ^ 
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ITU SlDE-SCRADERS OK OVAl OH EEAF^SHAPED n^MS WITTI CONVEX IVOHKIKO-I^KjeA.— 

(1) On an oval^fliapctl »dc>Bal(e, tbr imdcmjrfac^ workcti only ^oug mu! convex edge, 
oppctti^e ndc occiipied by llw sUiiuttg-platibrfn h thick and unworketL Fig. 7, pt- Vltl, 20, 

(li] On an rlongatcd oval flake fram a ppepaTicd core. One long edge n itmiglit and the 
oppcisitr u sUghtty convex, hut tiollj an* Kcondarily Vforfccd. Mitch worn. Fig. 7, 
pi VIIl, J5. 

(iii) A Tcaf-iUiaped »id(>flakc with conc-'t-covcred wride-angted platlHnn. and prtumnent hulb 
of percusaion on (tie imdcrsidc. llic single worked edge w curved. A kind of mng haa resulted 
ill oiir Cl 111 . during ihc dctachmcni of the flake froTiv die n>ie vrliich rnhanoes the beamy of the Jeuf- 
diaped oudint of the flake. Fig. 7. S7; pi, V'f II, 57. 

IV. TakOED COKVEX-ENOED apE-SCIlAVEliS.— 

These tools ore mode tm flakes as well as on die nodubs. At one end of ihe long axis occurs a 
convex fcraping-^dgc whidi may cxtcad ftirthcr towards Uie other single- or doubll^^hoqlde^cd end. 

(i) Ron^ily oval«shaped flake worked olung one edge only, the <rthw edge Uetiig thick ontl 
tirokcn. The ronravity produced during ihr t<‘rnndaiy fluking on onr edge near the end ha* given 
the oppeorance or a pseiido-toag. Fig. 7. 6'^; pi. VIII, ftJ. 

{iij Made on a thick end-flake having a tiny unworked striktng-pUtfornt and. plain flallidi 
(tndeisurfacc. The front is high in the middle and is rreel)! flaked along the margin with blows 
dirccied litworda central thick region, resulting, in the production of a somewhat convex rough 
sf iaping-edge at one rnd and a marked medial ridge ninning Ihim one end to the other. Near Uie 
other end the sccondan- reloitch on both the edges hat produced a symnicirical tang. Fig. 7, S2; 
pL vin, 62. 

(iti) 1'lu5 is a very bcaiiiifut specimen oti an oval-shaped cnd-flakc. A small plain striking- 
platrorm occurs at one end. The upper surface shows a marked mkl-rili extending Iroin end to end 
tonned by meeting of the scar-beds of free flaking along the luaigin. Very finely retouched around 
the diiti cdgK. Tiie two di:ep scar-hedit, one on each sick at one end, have sluirtcncd the hneadih of 
the tool tnid formed a ctmrptnjtmi lang. Fig. 7, 64; pt. VUI. €4. 

^iv) On a roughly irianguiar tolmlur pJocc of chert. The alicimaic flaking along the two 
long sido hits produced a mild uneven edge. A little tapcriiig and natural concavity gives the 
itpjiearance oT n pscudo-umg at one end. Fig. 7, 58; pi. VIII, 58, 

(v) SimiLar to above but more shapely. It re miiJe on a rod-like chert piece. Due to medial 
ckavagc-ribi on either face, the cross-section iit tlic middle It rlionibaid, Tlie two long naralid edges 
are much worn and the wnddng is hnreUy noticeable. A sleep ilaJuug on onr cud of tlie tool luu 
formed 4 ungle shoulder. Fig. 7, pi. VIII, 60, 

V. StDE-cuu-zim aooAEEas.— 

(i) Made on a small subrectangular blodc-iike flake, it U steeply retouched on one long thick 
side which curves round at both ends. The other porallet side u thin and broken, perhaps due to use. 
Fig. fl, I5\ ]A. IX, JJ. 


^ii) EmS-ieraptri 

The implements of this group are mode on lubtriangular flakes or nodules. The two con¬ 
verging rides arc: usually thick, and the Lhint ride jierpendictdar to the long axis h dun and worked 
iiiio A scraper-edge. The first two of the foUowuig appear to be tratuihets. 

(i) Qn 4 aubtiiangubr flake, the two birral thick sides art partly worked steeply, while the 
third sligiilly-ccinvcx scrapiiig-cdgc isfirndy reiouclicd. Fig. S, 27 ; pi. IX, 37 , 

(n) Mnde .on a flat triangular flake. Tlie w'orkiug-edge is abraded and the other two rides 
arc nnwnrked. Hg, 8 , SO. 

lih] Ou a thick iriauguliu' nodule with straight sfopiiig-«lgc. Fig. 11 , 2 #; pi. IX, 28 , 

(ivj Similar to alwvc. Rolled. Fig- 8 , 3 ^; pi. IX, 29 . 
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fv) Siojilar to (iii)i TUo (kudy-lrijtjmiicfl icr3|ung<<»j|^ Jj* itightty wiijaive. 
pi IX, JL 


[tiJ] Otmuvi and wkhfd wnpfft 


lifi. «, 3ti 


Likr Mllitir grmip» ih»c took uwilr both on tlie? Lliikcs umi the lobubtr jucen oT cltciU lo. 
the ilkikot llte concave icj;apujg<edg£ k nunc rcgulai' and ^cutic took have more ihiiri one concavt; edg^ 

fi) On a snbtriBagulitr cnd'lhibc, with ttny I'atcled (iriking'fdiilfbnn truiliing right 
uith the plain primaty flakc-jurCtix. Finely' iriutmed mio n conoa^ ^u|img-edge on one «idi!» 
the re$t of the unworked convta oargin lervo the purpottc of a tuitafaJr hand^ren. Fig, 8, 44l 
pi. X A, H. 

(li) On a aidc'Oakc with irregutar outline. The side opposite to tlic balbor area is coneavc 
and worked. There are Civo small notches on either side of ibis main cancave scraper*edgc. 
Fig. 8, 43; pi IX, 4X 

flii) Made on a roughly recLangutar block of red jasper. The conjdawc scraping-edge b shitatcd 
on one of the long aides, l^g. 8, ■ffft pi X A, 

(1v) Made on a tabular piece of chert, this itnpktttcnt ho* two notches produced by uccp 
retoueWg. lug. 8, #5; pi X A, 4X 

(v) A subuiangnlar chert nodule having a rum|iaraiivety vital low eoitcaX'c scmpcr-edgc j Fig. 
8, 42; pi IX, 42. 

6. Toots wrm Ponna 


Next to scropcrsi, poincs form the moat intpotlonl tDol-iypc. They ore made on flakes or nodules 
antf ore imifacc pain Is m diui they are int^ariably worked in one direetiun only. 


(i) itorm on neditJti 

(i) An jdinoiid-shapcd nodule of dark browu chert lias been lir*t s^ply workeif on tlic rigid 
edge and LUm ftiidly retouched np to the projecting atout polci. The left side is tftick jxul eovered by 
pcbblc-sur&cr. Tlnr Beetion ocar the point is parnllelogrtuxitnauc. Fig. 9, fO, 

(li) Subtriangular piece of elicit Itaving a flattisb or slight ly-concave Isaac and tribedrai front. 
Steetdy retiouclied on lUe two Uleral sides which otniTei^ into a point. This may have servetl as 
a siderscffipcr^M'bdrcr. '11 h' crqeMcctUm near the pouii ii uiangular. Fig. 9, j 7; pi. X B, JX 

rtii] Some as above but more lynuncirical in outline. Fig, 9, JI9. 

{iv} A mnaU rliotnlxiid'^fiHped notlulr has been ftneiy iriiumed on tlw two edges thal nuxt 
ax II flue |)oiul. 'file undenurioix iliows a deep uegadve tear, Fig. 9, 33. 

(if) Puinti 04 fiakei er ^eJ(f~hladtt 

(i) Almoitd-d.iH}xld unlrace point tni an end-flake, 'Ihc unworked tower ittnface dtmva a 
minute plain strikihg-platfiimi. i)n die upper late there a a mid-rih nttmitig fiofn tlie jioint ami 
meeting another two tramverse ridges in iJur centre of the tool with the result ibui ilic owii-scctian is 
iriangmiir. Fig, 9, 39; pL X D, Jfff, 

(li) Same as above but with a more projected point, li is made on a simple ciid-flakc fitwn 
a weathered pebble of chalcedony. The whole of the upper suclace U covered by the pebble cortex 
and the undenide b aho plain. Fig. 9, $4i pi, X B, 5)^, 

(iii) Beautiful symmetrical oirow-hcad on a small Hake, Tlie sliapc is like a poiated oval 
minutely retouefted all along liic margin. The front shows a mild mid-rib extendmg Drum the point 
down to tite opposite end. Fig. 9. 35. 

(iv) Mode on a subtri angular cliert Flake. Tlie bulb of peretiirion b tiluatcd obliqiiely at 
one corner. Tlie tool bos been very finely wrirked ftiotn the upjjer tide along ibe two lateral edges 
producing a sharp point. Tlie base sbovvt a illeiit naiun) depression whkh gives the appeantnee of 
a hollow hose, F^. 9, Jifi, 
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(v) Mu tie on A bkdr-likr cmf-flaltc, Tlir piat oCcui$ oil one of file Itwia w side* w!iii;li h 

nkely U-jrttmcd, utid udvaiitagcis of wipujl protrusion ou llus side to dcvdfop ii into a short 

but sharp point. The oppotitc side ii concave and s1i;ghtly t^wked. Ft({, If, 2; pi. 2. 

(vi) Made on small mund Hake struck from a prepared ctxte. The fitiiking'plalfOTin carries 
a shotfovk' negative scar and is inclined at right angka with the uoworked imdemitfarji!. \ liurtti- 
like cut hai been inken frorn die end opposite to the bulbar area reeuliing intsJ a Ihin Uroad point. 
This specimen ahtm-a the use t)( a LevalloU llake in making a buriiuitc poinL Ftg. fi, 32i 
pi. IX, 

C. PLAISKa 

Although smaU in auinber, ihc blades Ibrm a sigjitftcaoi tool>i.ype in this oolirction. They wc 
usually thiek and short in lengtli and have imitgiilar, oval or reciangiibr sJiapes, dw; lasfl shape being 
ctrailned lo pnniHcl-aitled blades. The following arc the typical specimens, 

(i) Ovahshaped bug end-flake or Hake-lflade oTjaspciY chert widi apromintMt po^vc bulb 
of percussion and a rhomboid plain and wide-angkd striking-phidorns. ITlc Icfl side is covered 
by prbble-cortesE which Jodlitaiea die gripping of tooL The opposite side is sharp but abraded^ 
perhap* due to use,. Fig. 8, 3; pU X B, 3. 

(ii) Small triangular Hake-blade with two sidea covered with pcbble-aurfacc. The third side 
h sharp and i« dightly retouched. Bg, 8, pt. IXi t2, 

(iii) Tliick parallel*dded rough blade of brown chalcedony finely Ltimmcd on one of the two 
long sides, to serve as a ^de-scraper. Fig. S, dj pi. IX, d. 

(iv) Same os above but on green ciiakedony and hav^ a uiaiigubtr cross-section. Re¬ 
touched on both the latcraJ tides into icrapcr-edgea. Ftg. 8, (i\ pU IX, C. 

D. F|.AK£J 

The col I eel ton contains a tiiily large proportion of simple flukei uf varied aliapcii. the coinmoii 
rotnis being triongulot tuul rectangular. A few of tlteni having sharp ends may have jserved as 
pointed tools. 

({} Knd'flake rrom u tabniar chert having iraiuraoidal fonii. "llie two (hick laicml titles nre 
fr/rmrd by r?rigtniii rkavage^pbties. The front surface carries a truiuverte scar. The shape of (he 
flake i» like a mualt cleaver. Fig, tt, 2d; pi. X A, 261 

(ii) Roughly lectongtilar end-flake with a. plain plutrorm inclined nt a wide angle with the 
uiiivurkt^ primary Ifake-m^cc. On tbr upper surlitcc there i> another small diffused positive bulb 
near the buti-cnd. The qjccimcn i« «Ughtly rttoucbed om the rides and may have been used as a 
semper. Little rolled. Kg, 8, 25; p!, X A, 25, 

(kii) Trapezoidal eud-flakc with a promineut positive buib uf percusi^iun on Llir plain tmder- 
dde, Tlv: striking-plaifortn is unfaceiDd and titclined at an obtuK angle. It lias liecn retouched uu 
two adjacent sides and may bas'c served as a uniface point. Fig. B. 24\ pi. X A. 2if, 

£. NumiLfs 

I'hc coHccnon conuins a fnv rod-like nodules of chert about in, in length and ronghly 
rectangular or parallelogrammatic in ctna-mtion. The two bug ride* Df ihmt spcciiRcns d^w 
somewhat deep flake-scan of altvnate working, fOulduR in » mild to praiiimcnt uiun-rti edge. At 
one end there ts a kind of short chbel-likc edge. The toou seem to have been used u* cbiaeU or small 
picks. 

(i) A rough nodufor vetn-ehert has been freely flaked aUernately along die two long sides, 
llir two uriwotkcd edges fonn irregnlor mid-ribSj one on each of the two facea. On the top of one 
md there it a smaU Hat surface, while the other duiwt a thon, durp and stnmg chisct-cdge of 3 nr. 
TIk croD-scclion a paraUclograttmiatie. Fig. 9, pi. X B, 47, 
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(ii) Similar to above, but the marginal ^ear^beck are more deep and large culminating in the 
mid-rim on cSther face, Sccdou is rougiuy rhomboid- Fig. 9, 4S; pi. X B, id, 

(Ui) Thick Hake lakrii lh>m a comer oT a cbrrt black along the edge, so that the cioss-fection 
in the uiiddle it triaagiiLar, the front showing inid-rib* formed due to meeting of llic iw'o natural 
rlravagc-planes. It it flaked oliemately along one edge and on the other, from tlic luidenide only. 
The bulb it removed In diipping. 'file too] has two pointed ends and may have s<r\‘ed as a short 
liick. Cross*seetion approzimatcly triangular. (-Ig. i), pt. X B, 50, 

(iv) Thick cjid-flakr from a block uf cbm having plain tvide-aitglcd ilriking-platfortii and 
tinworked iindmurfaee. "I'he front is convex and partly cow ml by cortical patches. There is a 
sligiit retouch on tlir sides. This may be classed as a iide-scra|>cr but with its chtseUike edge, it may 
as well have been ulUiacd that way. Section phunCHCoiivc*. Fig. 9, #9; pi. X B, 49. 

F. CoR^ AKo ino]tK'r:ttom>£]ts 

As has been stated above (p. 25), iJic autltort of this tool iudustry utilized all kinds of flakes 
and chunks of chert for the tnauulkciurc of their arteiUcts. The blocks and pobblcs of this material 
naturally niurt have bem flaked up to the last bit of a core, with the result that targe cores hove rarely 
been used ns tniall choppers or retouchers. 

(i) At one end of the major ajui of a dark-brown cllipsoidji] pebble, flatiish flukes have been 
remov^, two on one tide, which meet a single wide flat tear on thr other side into a sharp uneven 
edge. A pebUe-chopjrer. Fig. 9, 5/; pi. X B, 51, 

(ii) Small dltcoidal core freely flaked alternately along the periphery. A itnull cortical patch 
is seen on otic face. Fig. 9, 52; pL X B, 52. 

(in) niscoldal pebble with a flat base and humped frant, from which two short blade-tike 
flakrA liuvc been taken side by sUIe on the upper snrGicc- A corc-scraper. Fig. 9, S3; pi. X B, 53. 

(iv) Two rectongnlnr Bakes have been reinovett by steep flaking on One side of a siibtriangiiLar 
rolled intmlar block of dim. A eore'.scraper. iHg. 9, 54; pi. X R. SI 


C, Discussion 

( 1 ) yb})i/nddtttre 

Similar types of ttxits made oit smail ilakcs and btaduli flakes usually of chert or the 
like fiiicgrainetf material had bccai noticed by a few scholan evert b^rc Sandlin, wlto, 
as Htatcd above ^p, 20)^ distinguished this assemblage in 1956 as Senes II, Series I facing 
the Lowin' Palaeolithic handajee industry.' In subsecpienl ^ reports, such types of 
implements have been Iredy rcleircd to as tools of Scries 11 or Middle St^e-Age artefacts,^ 
Until a more suitable term, supported by better slratiCTaphical data, is found, it would 
be convenient to retain tlib airrcndy-used name for this kind of tool-assemblage. 


•L. A. Cammiadr and M. C Burkltt, 'Fresh light on the Stone A^ in south-east ^la , 
.IndtfftnY*. 1930, r>i>- 327-29: K. R, U. Todd, ' FaiaeoUlhic industries of BombayTour. Roy. .inOtro- 
fohsicat ivt. Sritam <ad ftriasrf, f-XIX (1939), pp. 257-72; H. De Tcrea mij T. T, Patciocm, 

5tudi*t on tht ht owd Assoeialtd ffutttait Qdlufft (Wasnlngion, 1939), p. 320; V. p, Knshnaswarrii 
and K. V. SouiitUra Rajan, “Tilt litbic lool-iudusiries of the Singrauli basin, Disincl >brwpnr , 
ditri>J»i no, 7 (1951), pp. 40*65; K. V, Soundara Rajan, * Stone Agr indusmts near Giddaliir, 
District. Kumooldoeiml Me, tio. S (1952), pp. , 

•B. Subbarao, TAs /VrseKd/rfy of fftihtt, 3nd cd. (Rarod.i, I95tt), p, ti2; S. C. Mjilik, 
iH^/iuirtVi of ikt Bombay and 5,Bara BhtticH (Ikmida. m), p. 43. X, D. Ranencc, in Jus unpwhJMhnJ 
thesis lias suggested llic term ' KevosTan * for itach tyjie* of toob. 
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(ii) with Evr^pcatt ^itd AJrican mdustrisf 

A typological compar^i between fliis indiuiry ajici ihe corrcspcuidmg oiic& in 
Euiiopc and Amca is dimculi^ for ihcrc Is no single known industry' cttlier in* oi outside 
tiulia wtiidi is identical in respects to tlial of liie picsnii one. ^lorcovcr, while 
altcmpdng any possible correlation between the industries of two distant regtomf tlirir 
rnvimnmenial cnataeters caiutot Ik ignored. W'ltft lliese limiiatiotis we shall try to 
note llie elemenis that arc common between dm industry^ and the comparable ones in 
Europe and Africa. 

In Eurfjpc, tlw Upper Levalloisn-Moiutcrian ycelcb a itomcsvhat nif>re developed 
assenibiage arul the leading types in it are sidc^crajirr^ and points. The industry in the 
Daniob area has a litilc admiamre of Levalloisian Hakrs and Moustcrian sidc- 
scrapers, blit there is no stratigrapkical evidence to carry out anv furlhcr correlathm. 
It diould be noted Hem that even in the Levallols VI and VTl stages, flakes with unfaccted 
striking-platforms are quite common* aaid this Is exactly ihc case in ilic Dauidi area. 
In Europe* altliough the blade-clemeut k present even in the Aclvrtiliisii and I^rvalloisian 
siafids, it foniis the main diaracu^lic; feature of the UpjKr Palaeolithic tndaitrica. Our 
collection, and also lliose from dinernU regions in Itulia^ contain variable proportion of 
blades and the tools made on iheni. 

The Aici'ian, whi^ is a variaui of tlic Euroiiean Muustcrlan lias a langcd prnni 
comparable wltli a one in the Damoli codectiorif allhougli in the Atedan ii \s made on 
blades or flakc-b);ule» luivjng faccte<i platforms. 

Comparison widi ihc Pivto-S till bay and Sdllbay iiiduslrics of MrW.n* will Ua^e 
lo Ik ruled out, as in those Imhisirii-s the LevaUuialan teelinique has bum nornniJUy 
used Ibr {^Iting Hakes rai which the tools liavc been prepared, ah hough all the types 
of tdubi, viz, fxiiniSj scra|»crs and biteked blades, composing these industries^ iier noticed 
ill our collccuon as well. 

In tltc Smithheld-'A industry of East Gnrpiatand (AIHca) belonging to the Later 
Stone Age, the (lakes used in tcKihiuaking liave a unfaceted wido-’angted striking-plaiforni, 
and they arc prepared by block-on-block tcchnitpjc.* This nidus try also contains a large 
iitimber of scrapers, particularly boUnw scrapers, and along with ihem arc (bund sciapcrs, 
flake-btudcs and rolled artefacts of Early Stone Age. 

All these features^ liavc been noticed in the nukc-blade-^craper assemblage of tltc 
pantoh area. The Smithflcld industry of Africa is, however, characijemcd by lls micro- 
liuiic type of implements. Titus, no close paralleliam can be e^tablidtcd iKtvvfcn ihc 5 e 
two industries, although there is some similaiity as (at as llic lechniqur of producing llakcv 
and the types of tools, paitietdarly ilic scrapers, are cmicemctl. 

fcntwn mdustTy of eiihcr Europe or Africa can he coniparcd xvith that 
o! tlie uamoh area stncuy on a straiigrapltlc basts, tJic latter industry, on purely typological 
ttidcnce, rnay be regarded asslutwtug a sort of teclmo-tviMthiglcal Iwcl compamble with 
bctwcCT Ihc Lite Middle Stone Age and Ihc Later Slone Age of Africa and afro the 
characterimcs mosity of die early Upper Palaeolithic nidnstries of Europe. 


49-50, 


' Neville Tcmei, Thr 0 /Southm Rhadtsit) (Cambridger, 19^), pp. 

’ U. D. APfdimftt:^ Auuml ^ fJtf Artfiantt)$y itf Eoii Griqualrntd^ Archaeobgical Serica, 

I loJiamiMhiirfl' Kl'l-.t UJ- Kevil M4t~- . 1 .- t-“ “* 


yill (JoJiaimeaburg. 1955 ), p. 
fhtttth J/fifflij Arthaeiii0ptal Bid 


„ „ awfi, *Notcaon the Later Stour A« m wiith-wcn Africa *, 

Bidlttm, no, 36 (19541. 
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(iii^ Coatfianiott Wiiti the J\i'urtmdu 

_ Agaijtsi iljic tlirfc group!} of deposits, cacli coiuusiliig of gravel and day, a;} olwcrvcd in 
ilie NaiTuada basin, iJic area, under cie.scriplicin hasJ only tiso giavcl-bttl<j whicli are under¬ 
lain and oveilain respectively by Ihe sih-depodt-s, llic non-fossil if erous nainu* of the dr]X>sii:i 
of the Dantoh precludes it;s cojupiu bijn vvitb those of the Naruiada reguui ^trkily on tlte 

basis ofstratigrapUy. As a negative eyitkifce, it may l>c stated that ihe Damoh area docs not 
Jiavc vciy coarse attd bouldery type ofgrave^bed comparable witli Gravel I ofthe^iarmadu. 
But this tnay be due to the smaller size of the streams and their Isrnifed erosive and transport¬ 
ing capadties. TJte rxumpoucnts of both the Gravel 1 and 11 of the Narmada arc pcGblcs 
of quartzite, and very rarely fragments of trap appear only iu the Gravel H, In the 
Damoh area, the first (lower) gravel h composed of pebbles of (juartdtes and sandstotics, 
and only in the upper gravel appear pieces of disiiite^aied Deccan Trap and its secondary 
miiierah. la die Narmada depedts, die sands replacing Gravel U contain an appreci¬ 
able quantity of sedimcnis derived, fiom the Deccan Trap. 

From thc^ lower group of die Narmada dc])osits come Iresh tools of Ibe AchcuUan 
facies along with rolled tools of Abbevillean and eaily Adteuliau diaracters,' niij, 
therefore, appears to be die true Acheuliaii liorizoit, whidi lias beat dated to die 
Middle Pleistocene from the asstxaatcd fossil-remains. On the basis of die culture-contents 
thb horizon, however, seems to l>c alxient in the Oamoh deposits. 

The gravel iif die second tupper) group of the Narmada has yielded fresh Lau- 
Sohan type of tools along with mllcd tools of Ablx'villeti-AciicuUan Ciciea. McCown and 
Bauajee noted the absence of Late Sohaii tools :uid the presence of die N^evasian (Middle 
Palacolidiic) industry in thb horizon/ 

Tlic foKil-contcnis of this depodt are of Middle Pleistocene type.’ TTic true 
Ncvadaii horizon at Kalrgaon oi» the Godavari river lias yicldetl the Ibsidl of Bvs ttamaiBcus 
I'aic (hfiddle Plrialt)ceitd)/ Subbarao ascribes an Upper Pldstoceiie date for ddA horizon/ 
while Baiierjce conridcis the bcmnniiig of die Late Fldstoccnc period as appropriate 
lor Ihe deposits containing inic fm asian Itwh.* The lower grave! of Damoh has yielded 
fresh retouched flukes widi a plain obutsc-anglcd platform along with rolled specimens 
of Abbeyillco-Acheutian fades; These flakes arc completely different from die lai^c hea\’y 
Ciactoniaii flakes of die lower group of the Narmada. Besides, the lieavy choppers of dn: 
lower group of die Nainiada are absent from the lower gravel of Damoh. Thu-S, on the 
basis of cuburc-conicnis, this gravel of Damoh is comparable widi die second gravel (up^jcr 
group) of die .Narmada. 

De Terra ti^ccd the horizon of a flake-industry, on fltiii and Jasper, to die gravel 
and sand imdcrlylng the later alliuda, which iiielude die black, cotton soit.^ Tim horizon 
may, ihcrcforc, be equated to die second gravel of Damoh on the bash of typology' as 
well as of general iximparaiivc stratigraphy. 

It should l»c noted here tliat after the deposition of die upper group, the Narmada 
basin witnessed extensive erosion and markccl ciiatigcs in the landfrums and gradients 


* Ue Terra .md Pairrwn, itfi. cit, 

* lafomuitioii rroiri Dr- K. D. Banrijer. 

»Dp Terra anti Patmon, ep, tit., p, 3ly. 

*lndiaa ArrJUifi/legjl I95^S?—A RnieiVf p, I. 

’ I!. I>. &iiikalia, B. SubbaraQ atul 3, IJ. Oto, flit Excaiiaiitisii at Afiihrihuvit utiJ .VatJaiuU t9S2-S3 
tPoonu-Uarotla* 19541), p. 30. 

•Banerjee, op. fit. 

'De Terra and Patetson, op. eit., p, 330. 
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of thf sireaim, ^VIle^ liic gradient wa» reH^tablisbedt a new cyde b^ti with the 
aggradation, compHsmg fine gravel and mantis, which fomi the basal deposiis of the laicr 
alluivia. There is,, however, no Traiaeontoiogical data tw find out whether such cjiviron- 
meiital changes cotneided with tne coniing of die people briiigiiig dte Hake-blade industry 
in the Damtm'^a^ca. 

As a re^h of Im survey near Mahesvrar, Subbarao has assigned the Narmada Terrace 
2 as the possible horiaoTt of Soies II tools.' Stratigraphically, tfSis terrace w later than De 
Terra’s upper group and earlier than the basal gi'avd of the later alluvia- In the abocnce 
of ihc fossils, the deposits of this terrace at the moment cannot be properly dated. 
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\, tNTRODL'CTION 

T he kUCROXJTlIIC aiTE OF BlRBlfANPt.tR S^FAft OuROAPUR IN DISTRICT Bt-ROWAN. ^VR3T 
Bengal, was ex^vaictl in Uie years 1954 and 1957 Sliri B. B. TTic site 

ini|kirtaiit oii'accouiit of the high aniiquity ofiis mtcrolitliic industry, as ancliaeo' 
logically revealed by the iion-geoinetnc trharacter «!' the tools and nbaence of pottery 
associatett with iheni. The results of mechanical and chemical analyses of the soil- 
samples and the study of some sand-grains of (he site have already IxN^n published by 
one of the present writers.* In vic^v ^if the coiisiderabte importance of ihe site in the 
context of ilic current studies in prehistoric arcliacology in dilfcrcni parts of the country, 
it was iliought necessary to carry out a more detailed gccchronological investigation with 
a view to studying die climatic conditions and environmenU prevailing at the site during 
j^ehlstoric times and, if possible, lo adducing further ^deticc regarding its chronoilogy. 
Tliiu, Trench BB?*-! Was taken up for this detailed investigation. 


2. TOPOGRAPHY 

All round the site of Trench BBP-1, there seems to be nothing but sand. The site, 
dtuated at the lower level of tlic terrace To., of ilur Damodar, docs not show any rock 
in its neighbourhood, but near Trench BBP-2, about 100 yds. to die south of the over- 
bridge, located about 6 hirlungs to the north-west ofDui'gapur raittvay-stathaii are exposed 
a lew beds of sandsloiif wliich is coarse in texture and white hi colour. Tills regiou 
falls in JaieHic seone as descrtf>e(l by Roy.* Theie sands lone-l^dt di[» Lowartb tiic south 


' B. R. Lai, * Dtrhlunpur, a micTolitUic site iu the Dxinoitar valley, Wnt .liicuaf India, 

no. H ( 1958 ), pp. t- 59 . 

Environmental coiHjltiont at Birhlianpur during the tmi« t *, iLtd,^ pp. 39.4S. 
sA. K. Roy, Rtc. Sw9. liuf., LXXVII, no. li. pL 1. 
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and show a Uulr folding, Mmb dipping inwards the ufst and fhe oihcr to^vards the 
cast, both of them vanishing near the overbridge. 


3. THE /VNALVSES 


A- Mecii^nicaju A^Ai.vsa 


Tfic technique of mechanical analysis and the qoantitatTVc data on the size-h-eqncncy 
distribution of the samples ironi boili the treiiehcs have already Ijcen deBcribcd. In 
TabEe II (below, p. >10A) are recorded the values of siac-parameters as cakulaicd from 
cumiitauvc curves based on the published results of die mccltanicat analysis of samples 
from Trench BBP-1. Tile figures shoMirt arc for caclt laj'er, i.c,, they represent the average 
res nil of die itiimbtr of samples coltecied from one psuiicolar layer. 

I. ^ Mean aveuaoe diameter (Ma)-—-The average siTe was deternuiicd by the 
intcrsccdnn of tlic cumulative curves and the straight line drawn at 50 percentile, ^lus, 
the values for die laycts 5, 4, 3, 2, IC and IB of Trciich BBP-1' are O' 15 mm., 0* 13 mm,, 
0't>9 tmn., O' 10 mm., 0* 11mm., and O'01 mm. respectively. Tlieic figures lie in the fine 
simd-^gi^de (InlcmaticnaJ Scale). MoreovcTi heavy-mineral and light-CTOj> studies have 
demonstraicd a general simitarity in die miaeraJ suits of these laycn and tJn^c of the bed¬ 
rock, four samples of which were collected from the lower levels of the railwsy-cuttmg 
near ihe overbridge. Tins simitarity- Is parricularly pronouaced in the tayers utidertying 
tlie implementifemus huriiwn. This lionzon, represented by Uyer 2 of tlie traicb. should 
have been expoM'd to agL-nis of weailieruig uelbre the scttfemcnl of the mlcruEitltic 
mini, :i5 w shown by die general toweruig in tlie a\Tragc grain-rize, which could have roult- 
eel ^ a consequcjicc of dciiudatuui. This is a posstmllty wliicb cuiiiun lie mied out, 
in view of die Jaet that (he Ma of the upper and lower layers U greater than that of layer 2. 
J lowever, it is also probable that the material dqxisitcd in the layer \vm gmcmlly of a 
finer grade, so that the lowering of die Ma of the grains in lay cr 2 ifiigHt not have been 
rrally produced by demidaiion. 

In tlm case, we diall lake the help of llie sciil-profile based on the chemical analysis 
of itic samples of ibosc layers. According to the $<>il^rofile (fig 1>, the B-hnrbinn lies 
between layers 3 and 4, and this is Jndicari\'o of ihc lact that wcatncriiig took place at 
layer 2, which, in tuni, produced the Keueral lowering of the Ma. On tuc otlicr 
hand, if we comuh riice-paraineitrs of tlie bed-rack (Table U), we Imd tliat the 
average grain-size lies in the coarse saad-gradc, die value being 6'39 mm. TTvera is, 
thcirforc, a material dflTcrciicc beiwecn ihe Ma of tlie graimof tlieljcd-rockstjccimciis and 
thai of the specimens of layei 2. It can Ulus be said with confidence lliat Ui diminish 
inu ALj i[t>m 11*39 mUL eo 0-10 mrn, or an rxiensivt weallitrrnig rtmisi have taken 

pliice. 


IL .Sorting ooF.mcrENT (So).-—Aecording to Tmsk,' a •orliug corineieiU nf 2*5 
nuheaics a well-sorted Bcdimcnt; ilMtUi value lies between 2*5 and 4-5 (ntarlv 3*0), 
It indi^ies a ijwrly-sortod sediment. Tlie s-'aluci of the sorting ctielfirients in tliis case 

T. V"®?"' ‘-Mil. layrr.5,C 3, 2, IC aixJ IBrBTeclivrIy. and 

dm orihc lM-rodi i5 2'01 ba«d mi four sipccimco.. Thm w we that ihe soils nflavers 
j, *1 and IB are ivell-soi lcti and thuae ttf layers, 3, 2 and t C show n |KM>r sorting. 


*La1, i»^. riV,, p. 10. fig. 4. 
* I*. 1), Tnutk, Onpin narf £ 


amiftiatiin it/ S9 Ut£^ ^nuntt «J PfUutmin (1932), p, fij. 
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CHEMtCAt AMAUVat* 

The results of the iiuanritativc dtemlcu) aiujlyaia have already lieeit published/ 
The chemical character of the clastic sediment depends on the size of the grains and 
their matuHty/ A complete!y-tnatitricd sand mU cmitairt only quartz, ivMlc the clay* 

C onion will l>c rich in alumina. Thus, the order of the loss of oxides may be djctcrmiti^ 
Y a comparisofu of the chemical data of the fresh and weathered rocks. As alumina and, 
in most cascsj soda are the X\yo constitucnis not likely lo be added to or substractod from 
the scdinunit during or after the process of dcposidtun, the Al,Oj;Na,0 f K,0 ratio is 
calnilatcd as giving iKc most appropriate idea of maturity.* TJtc ratio Al,0,/Na,0 h 
K«0, which is the inverse of the Ba value of Harrassowitz,* may thus lie taken as the 
maturitydndejc of diObrent layer* in the procew of weathering. Samples from Trench 
BBP*1 were tiudicd ui diftatl, and the various ratios often encountered in soil*Utcraturc, 
viz. Sa valuCt alumina-alkalis ratio and the leaching factor arc shown in Table II 
nnd plotti:^ in fig, I. Here die curves for clay, alumina, (ia*ric oxide, aikalli 
and heavy minerals show' the pcrcrntagc of each in different layers. Tlie Sa value, 
the matuntyrindex, and the rf value are not percentages but the actual valum, being 
Tatios. In the ease of teaching facKtr /t, du* values Itave been inultipltcd hv ten and then 
plotted. 

I. AlATunrrY LNOKX, Ai,OJSsiJCi -1^,0.—These ratios are plotted on the 
soil-profile (fig-. 1), from winch it can be noticed that they are nearly constant in layers 
IB, IG and 2 but inercaae in the lower ones, Le. in llie Bdtorizoii. 

U. Sa VALUE, SiO,/Al,0,.^Simi!arly, the Sa value,* SiO,/AJ,G„ is plotted, 
and it abo shotvs the B-horizou In layers 3 and 4/ The hcavy-mlncrat profile (fig, 1) 
supports rliese results, as it shows that some of the light maieriil, which £ mobiic, has 
been washed away or has been airiicti below. 

III. Total eoluqlc material.— -On the other hand, Jermy* has quoted ililgard^ 
as giring the results of five hundred and seventythrec analysts of soils from arid and 
six hundred and nineiystx from humid regions. According to him, tlie total soluble 
material in arid soils is 30*84 % and in humid soils t.5*B3 %. Table I shows the soluble 
material in difTereni. layers of Trench BBP-1. 

Tadle 1 


S(>LUB1.£ MATERIAL IN TRENCH BBP-t 


Lcjftr 

IB 

JC 


Jf 

# ' 

J 

Percentage of soluble 
materia) 

7-92 

, 16114 

1 14*92 1 

31*23 

B*Q4 

1 “ 


CfiirirtU hSi, no, 14, pp. 39*4h. 

‘F. J. Petti Johan, Sedinmturr Xocki (19561, op. I0ft4»2. 

p. 103 . ^ / i'H 

*11 Harrassowiix, LUirit uitd Palatont.. 4 (L936], no, 253-56, 

*H, Jenny, if Soil Fwmaiiat (1914). p. 26, 

4/Wd., p, 27. 

W. Hagard, Soih (New Vork, I9i4j. 
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As the soluble matnial in layer 2 is 14^92%^ we van rfiticliidv that Uiv climate 
prevailing at the time of the mirroUthlc man w'as humid. 

IV. KcjOj,—The Fc,0, profile icaclics its maKimum in layer 3^ indicating 
ivcaihcring m the two o^'crlying layers. 

V, VALUE. —The leaching factor is given in Table U and plotted on fig. 1. As 
will be noted from die figures, tlic top-most layer IB lias a fi value of I'5S, which, accordiug 
to Jenny,' docs not Uidicale weathering. Tlivsc values for layers 1C, 2, 3, 4 and 5 arc 
0 41, 0*49, 0*20, 0-39 and 0*34 respectively and show weathering. 

C. Heavy-mineral analysis 

For the study of hcaw minerals it is ncccssan" to isolate them frotii the bulk of the 
speciineiis, and for this the fine sand-fraetion OTOd)^! mm. (separated during mechanical 
aualysis) was put in bromofomi. Tlic grains were thoroughly stirred and left m the separate 
ing funnel for about balf-aji-hour. The light fraction floated on the surface ofbromoform 
(sp, gr. 2'85) and the licavy miuerals scitlctl dow'ii. For a complete separation, the 
separatiitg funnel was once more shaken, and afrer half-ap'hotir die heavies were collected 
on a filter-paper by decantation. They were then dried and weighed. After coning 
am) quartering, the grairts were mounted on slides in Canada balsam. The grains wcri- 
iheti counted under the microscope am] the percentage calculated, as shown m Table 11. 
The study of these heavy niinerais was done in liquid mounts before actual couming. 

Iron ores (tnagtietlte and illmcntte), meou, cpidoie, lourmaline, rutlU* and garnet 
were found lo form Die Inilli of the heavies. Kyanitc and honiblende were also found Imt 
in very small amounts. Tlie percentage of each of ihe.«j heavy minerals is shown in 
Table It. 8111110onite, monar.tte, splictie and /.oisttc, which were present in iiisigtiificani 
quantities, have not been shown tri this Table, The heavy mmcrals are described bcitnv. 

I. GARNEr,—It will be noticed that garnet b present in layer 5 but Ls afisent m 
the upper layers. It again appears in the implemcntilerous layer 2 and Uie one overlying 
it, but in inslgnificaut pro]^iortioiis. In the bed-rock, however, the percentage is much 
higher. Its alienee in layers 4 and 3 shows weathering and supports tlte vieiv that layer 
2 must have been the laud-surlace for tlie microlitliic man. 

II, Epidotte,. —Brown, yellow and rarely coUuirless epidote ts present throughout 
the section at wcU ja in tlie bed-rock. This mincrai b quite stable, though it sliow*!i 
signs of wcaihering in layers 4, 3, 2 and IB, Grecu cpidote makes its appearance in 
layer 1C. 

HI. Zircon.— ^Tliis mineral is present thmughoui the section. iLs percentage in 
the layers below layer 2 lies between 10*58 and 11 *98 and swells to 17‘9i] in layer 1C 
and ^*22 in layer IB. 

1\\ Kyantte akd iiOR.S’BLENOE.— These mmerals arc absent in the bed-rock 
and the layers underlying layer 2. They are, liowever, present m layer 2, 1C and IB. 
In layer 2, it muat have come through infiltration. That layer shows a transition in the 
mineral suits, i.e, garnet ami green epidotc xones on the one hand and zircon and horn¬ 
blende zones on the other. 

It b interesting (o note tiiat Iht percentage of hornblende b very small, the values 
being 0-19%, 0'57%, 0-60% and O'46% in layers 5, 2, 1C and IB respectively. Even 
in the topmost layer, IB, this percentage b O'46, 


•JoMiyi of. oL, p. 27. 
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It sliould be noted here that Roy^ coUecled five samples from tlic Damodar river¬ 
bed ai Aaansot and Champadanga, and the amount of hornblende m these as 
p‘ 15% (the range being from 35-21 to -t{i"43%) whereas in our samples the maximum 
^amoont is 0^60%. In vicur of this enormous div'crgcncc, samples were coUccicd from 
the bed of die Damodar^^ut a mile airay from Trench BBP-1. The results of die hcavy- 
tninera] Bnal><4$ these samples is given in Table IIL 

Table Ill 


HEAVV-MINERAL ANALYSIS 




StX£ 



Fail' 

(juxaicv'* 

MlXEmaLS 

O'50*l*00 

mm. 

(hif^SO 

mm. 

O'10-(h2i 

mm. 

0‘0i-9-j0 

AVEUAOE 

Opaques 

73'97 

46'9] 

1 26-91 

41-43 

47-31 i 

7 

Hornblende 

17-68 

43-60 1 

I 59-46 

30-67 

37-85 

7 

Epidote 

Rest 


1 -31 

1 

' 0*33 

3^22 

t-21 

2 

Oreen 

” 1 

1 1 

1 I $5 

0-47 

0-64 

1 

Garnet 

Cotouilcss 

_ 

r 

1-63 

2-99 ' 

1-16 

2 

Pink 

2-72 

393 

1'92 

0-69 1 

2*16 

3 

Toitrm^nc 

Pink 



1 




Blows 

1-36 1 

1-38 ^ 

4-92 

0*69 

2-09 

3 

Ziiecin 

ColourtcM 

Pink 

_ _ _ 


' 1 

0-99 

t3-)» 

3*46 

3 



" ] 

If *•« 

0*86 

1 

Rutile 

— 

— 


0-69 

0-17 

1 

Biaiitc 

]'3e I 

0-94 1 

1 2'3J 

0-23 

1*21 . 

2 

7x»siu 


- 1 


0-69 

0-17 

1 


^ view of thc^ above, the total absence of hornblende in layers underlyiuR layer 2 
would apMar to be iiitng^g The rclativ'cIy-Wcr proportion of honiblmdc in the to^ 
laytfr IB (0*46 Z) can hardly be omected m the valley of the Damodar, the bed oTwhi^ 
conia^ hornhlOTdc to the extent ofS? to 40%. It sceim that thk mineral lias completely 
altered or has been washed away by denudation. Altemativdy, the site repre^ta a 


*Roy, tp, ^ 

•Evans, Hayman wd Majecd, Jw, CW., Afm. and Afrt. Sot. JW., 6 (1934), pp. 40-41. 
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prc'homblcnde phase. Tlic first alicmative is more probable, as die mineral is not 
absent from the site, die percentages being 0*57, 0'60 and in layers 2, 1C and IB 
respectively* Tt is highly probable that liomblende originally prcfflenl in these layers lias 
been altered to fcniiginotts clay/ 

A few grains of homblcntlc stioiv signs of alteration. Ii is, therefore, not unlihely 
that bmnblencle, originally present in the layers IC and IB in dte same high proper don 
as is demonstrated iu the samples described by Roy and abot'^e, may haveliaa suHictent 
time to undogo a complete alteration to clay. It 'would once again point to a lairly-long 
period of weathering of llic layers overlying the implemeiidfeinus Iwrizon. As on altcma' 
rive to this alteration hypothesb, it may be postulated that the site represent a pre-hom- 
blende phase in the gcomorphic acrivity of the Damodar and that at a certain stage in its 
down-cuidng, the river cut through some homblendic igneous rocks and deposited this 
mineral in a high percentage on the younger terraces. Tlius judged, the site would 
appear to have existed long bc&rc the appearance of hornblende. If tins is correct, 
it would not be unreasonable to asrign a very high antiquity to the mlcrolithic industry 
of BIrbhanpur. 


IX LtClHT tiROPS 

The light crops of detrital mmerah obtained from bromoform separation eemsist of 
quartz, orthoclasc, tniemeUne, mica and some melt-fragments. Quartz grains ran^ng 
in size from 0*21 mm, to 0-50 mm. and il'Ol mm. tt* O' 10 mm. were subjected to a detailed 
cxaminailon of the surfacc-fearurcs. Tlte invcstigatloii of quartz grains of a size leas 
than 0*37 mm, or nearly of this value shows that they arc gctterally polished, but grain.s 
larger than this size arc generally dull. Fur titer, the larger grains ranging from 1 mm, 
to 2 mm. and 0*5 mm. to I mm. are more rounded and more spherical titan the smaller 
ones. Grains of the size of 0* 01 mm, to 0* 10 mm. ai«d 0* 21 mm. to 0*30 mm. are mostly 
sub-angular. Smaller grains (O'01 mm. and less) are more rounded in the jmplcmenti- 
ferous layer, wliite above and below that layer, they are su^angular. It appears, there- 
tore, that the implemenriferous layer was exposed to ’weathering for a t.'cry long period 
and would have been the land-surfrxcc for the microlithic man of Birbhanpur, 


4. .\CKh.■0^\^^nGEME^^rS 

Grateful acknowledgement is made of the help rendered by Sliri H. C. Bhardwaj, 
Chemical Assistant, who fumisiicd analytical data on the total soluble matter of the 
samples. Thanks arc similarly due lo Shri D. S. Srivastava, also Chemical Assistant, 
who separated the bcasy minerals, prepared slides and scored these minerab whye count¬ 
ing them. 


[Ittaieid w thf EsA /9S9^ —£i/.) 


' G. D. Merill, A TttaUst Rbeh, Buett IVtetAiriHg and Sails (ID2]), p. Id. 
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PLATE XI ■ 

Photomtcm^raphs iff qttariz iraiat 

1, cnishcd quariz grama: pol^tl and with angularity 
2f quarts of bcd*rock: r&mid and wiih dull luster 

and topmdat layer ofTrcacb BBP-1 1 comparatively tttore angular 

. .1 

less of ^*^^5** die impIemeittUcrDua Layer:/femi-polished and 

•I I ?* *^'*^^ of ihc iimlcmcntiferous layer: more rounded and generally dull; 

llte latter, like milky gram, is felspar - 

round^*^^^^ bcltw the implcineuiiferous layer; generally dull; a few 


>Wr X 
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PLATE Xll 

Pftohmirregrapks tf qaartz greias attd keaiy minerels 

7, quarff of the topmost layer of Trendi BBP-2J scmi-poliskcd and angotar 

8, quarts,grains of layer 3: generally dull; a few semi-polished aud angular 
9^ quarts grains of the implcmetitiferous layer; dull and angular to sub-round 

I0» quarts grains of firi sand (soudi India)'; rounded and polished 

11,; heavy minerals in polarised light 

[Key: 



Fio, 2 


1, 3 and 7| tourmaline; 2 and lb, rutile; 4, 5, 8-12 and 15, aircon; 6 and 13^ 
cpidoic; 1garnet; 17-19, opaques.j 

S((j€ yC i7 


♦F» E. Zeutuer and B. Alldiiu, ‘ITic jnicrolithic sites of TiimcvcUy Disintt, Madras State'* 
Artaent Indnit no. 12 (1956), pp. 4-20. 
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I. introduction 

OITUATED AT A DI^A«CE OF ABOtTT IS WUJi* TO Tui; NORTH-KORlH-WESt OF 
the ^quartent of ^ of the same name in MhbarasLtniy the 

celebrated tock-cut caves at EUora {2W30' N. tat; 75^05* E. Long,) lie in the ii£l 
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of attractive suitoundings on the Pal than-Aurangabad-I^bra-audiagaon road, whicii 
airaosl coincide* nith an ancleni trade-route. While die total number of cave$ excavated 
b the Ellora hill, known as Cliantnadri, at different heights, is upwards of lifiy, those at 
the foot of the hill, generally facing vrest, arc conveniently numbered I to 34, irrespective 
of any chronological sequence; fhe caves of Bralimanical origin, bcariitg numbers 
14 to 29 b the sciies, occupy the central portion of the hill and arc fhtnkcd by Ac twdve 
Bucldliist eaves on Ac south and five Jaina ones on Ac norili. Thus, the first (Budd^t) 
cave is bi the soul Kent extremity of the curv'ature of the hill, whereas Ac last (Jaina) 
one is at Ac norlhcm end- 


2. GEOLOGY 

The caves lie m Ac hilly tracts of the Deccan Trap formation, which, on wrathcring, 
gives the hills a characteristic appcaratice of terraces with a flat summit. The Ellora hill 
rises abruptly from Ac plains on the west and snuA and has a general elevation of about 
2100 ft. above ihc mean sea-level, with the slopes and drainage-courses in_ dte same 
directions. THte main Aainage is Arough Ac nullahs known as the Gan, Rhadki and 
Khohri tm Ac svest and the Nagjhari on Ac souA, all of which rise in the Ellora plateau 
and ukimalelv drab tlicir w'atcrs into Ac Shiv, a stream ol' Ac Godavari system. 

Tlie liill is made of extensive lioriaoiital Bows of trap altcmaAig w*kli i-csIcAar 
irap-Ucds, vesicular trap forming the upper pfirlion oF eiicji of the massive trap-bcA, 
The rock-cut eaves have mostly i^n carvctl out of the fine-grained and joinietl trap-beds, 
care havhig been Takeit all the titne to niinimizc labour lakbg advantage of thr 
intermediary joints ia Ac horizontai plane and maater-jobis in the vertical plane. It may 
be guc 3 iscd that Ac nature of the rock, which is responsive to chhcl, was one of tlte factors 
which induced the people in w'estem India to carve out bund re A of cave* b this region 
right from the second century B.c. Because of its comparativdy soft nature, Ac met 
svealiters by cxlbliatinn, shell by shell, wiA hard fresh rock forming Ac core. The shell 
grades bto tnarum and clay, and wiili each erosimi of the decomposed product an un- 
decomposed or superficially-decomposed layer of Ac rock Is laid We. 

3. HISTORY 

Although Ac area had been tnUaluAtecf in Ac late Middle Stone ^\ge, as cvid^ced 
from tlie occurrence of stone tools on jasper, attributable to an industry of die 
promicraUAic facies, and subsequently in Ac microUAic and clialcoliihic periods,' 
the history of the caves begnw witlAi liistorical limes, a little over five hmidrcd years 
after the Inrth of Christ. It is suq>rlsing that Ac Satavahanas, whose coins have brai 
picked up from the vicmily of the eaves and during whose Ants the trade-route wto in 
use, have wot left any trace of their activity on this Iiill. Though the chronology ot the 
cavfjt, together with Acir auihorahip, remains to be established on a firm ground, it h 
accepted on all liands that the caves arc to be broadly diQcreitdated between those 
excavated during the times of the Raslitrakulas and tlioac exca^Titcd brio re and aftci 
them. In the former aeries can be mcluded, wlili some amount of certainty, such excava- 
titma as Caves 11 and 12 m Ac Buddhist group, Cav« la, 16 and 22 to 28 in the 
Br^unanical group and Caves 30 to 32 in Ac Jaina group. It is true Aat Ac rock-cut 


< K. V. Souiidara Rajan and K. Sengupta, * Flake and blade tool mduitrics from Ellora ", 
Pr&t., 4Sth Sesjumy Jkrf. Sfienit Qtng. (Calcutta, 1961), p. 449- 
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temples produced prior to the Rajilitrakutas are no less atgiuficant^ hut ivitb the excava¬ 
tion of Cave 15t Dantidurga ^dreu 75^-57) p the RoshpiaLlcuta ktrig whose inscnptioi) is found 
on ihc back wall of the western porch of the mmidapa in the forccoun of die cave, ushered 
in a new idiorn hi ptasiic art which spelt dvnaniic cuCT|fy, vigour and some amouht oi’ 
aggrcssivcTwa®—in keeping with the spirit of the resurgence, ^Vrcliitcciure too received 
a nevv' impetus. If Cave 15 (I}a,^ava4^ra) is to be taken as the budding of a new concep¬ 
tion in teiim of magnificence and expansivencss, in Cave iG (Kail^] one finds its Ho wee¬ 
ing, which h not only the crowning glory of ihc Raah|rakopti achieved by KfisliQar^ja 
1 (757-7S), ihc successor and uncle ofDantidurga, but also die apogee of aU Indian roc,:k- 
architecturc. And c|uitc jusiifuibly iloctt die panegyric in the Baroda cofiper^pJatc gram 
ofKarka II say about this temple of Sh'a bnilt by 
^apxtt~a£bAla~^&i~Mhhula~\mni^iam 

WpyajiUtitu ^ha^dh^mo ita ktitrimt irh- 
d!(i.\h{=^tdrU-iti sntatam bohu ffmekajanti ii 
hk&yss^ tathbvidha-kfitaH iyavas^^h^i- 

r—f/<n»=maya kaUt<m~nho kiitmn-=tty-^iisTnai \ 
kcni—Spiya^a khah tumc^'am=^dpa iilpi 
tm~mmQ~kitttiinam=ttk&rtiyyttta yma r5jna i^i 

‘(7Tw^ Antgl by whom, verily, iraa cauied n> lie cmwirucced a temple *jn (he lull 
at hlilpura ^Ellora), of wonilcrful fttnteture,—on seeing whicli (he best ot the imtnot'ials 
ivho move in tdatial cars, struck with aitonisliinent, ihiiik mlicit coasiantly, saying. 
This ictnplc of oiva » sclf-cxlstetit; in a thing made by art such beauty is not seen 
ti temple, the architect-builder of which, in consequence of the failure of hh energy as 
regards (tArrwtffritcftiw^) another snch work, was himself suddenly struck with asionishntem. 
saying, “ Oh, how was it that I built it!“** 

Since then die Kail^^a has held ib head Itigh, tiei’cr to be surpassed by anything 
of iw like. I^e attempt of the Jainas to achieve a similar feat, though on a smaller scale, 
ended in an mcomplete excavation, Gave 30, which earned Ibr iisctf the name Chlio^- 
K ai lfL sa . ITicy kept their work in progress at Ellora even after die RSUbtrakutas liad been 
supplanted by the later Ghalukya king Taila II (073-97), and their last-datr^ (1234-35) 
Vi'orlc* was carried oui when iLr Yadava king ^irighaqa ivas in power at Devagiri 
(Daulatabad). 

In (he prc-Rashpaktlla the mention of the name of the earlier ChAlukyas, 

the predecessors of the Rfchtmkdtas, is but logical, though iherc Is ito epigraphicaJ 
evidence about their aciKitics at Ellora, This phase comprises all die first ten Jluddlilst 
and the other Brahmaitkal excavations excepting Cave 2l7Ramej5vara, wludt claims a 
differcni audiorship bv its singular character and is attributable to a date antenor to (he 
1 ‘cst. Thii cave, unlike the othcj: Brahmatiical excavaiiom al Elbia, liaa an image of 
LakuIKa on the architrave of the main entrance to the temnle and is purely Saiva m 
diaracicr. _ It may, therefore, be ascribed to the Kabchiirw of MlhisiimatT, wlio were 
avowed P;&jupatas, styling tbemseivts pffritma-mahiipttra, and who appear to have 
wielded powa- ovtt a Icrritory from Nasik to a pan of the andctii A^niaka couinrv, 
including Bhogavardhana, where a piece of land wTis granted by one of its rulcts. 


;J. f* Fleet in fiidian Xll (leaS), p. 159 j cortectLon* by R. G. Bliandorfcar in ittd., 

pp, 

'J. But^css and J. I rrgujwn, Cow Tmpltmf MiVj (Loudon, IBBO), p, j02. 
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Sankarafiana, in 596-97.' Bhogavardhaiia has been identifted vdth modern BhaWdati 
in Aurangabad District, about 50 miles lo the east of EJlora. T^e Kaladiun asswiatiou 
of ihb cave b also indicated by the find of a silver coin of Kmh^araja" (ertra 550-75) 
juil in front of the cave. 

Thus, if one was to put the ruling dj^naaties aMOcuUed widi EUora in a srauence, 
one might aay that the activities at EUont tvere probably initiated by the Kalachuns, 
to be followed bv the Chaiufcyas in an atmosplierc of tolerance. The succ^o^ of the 
Chalukyas the ^htrakfltas, kept the atmosphere alive for tlie foUowcri ol the three 
reJidons in the ninth dentu^, to vie witHeachotherin representing their respective rel^oiis 
arU It was tiiis atitiDsphcre of ''pcacdjil co-cxisicnce that made Jt prasible lor tlie dmer- 
ent religious communitiei to forget their rivalry and EUora wimessed them ivorldiig 
together, borrowing modvM and conceptions from cadi oihcr. The Jamas were active 
at EUora wen during ihe rule of ihe Yildavas in the tlilrtecmh century. 

Uulike the Ajanta eaves, tlie eaves at Btlora were never Inst in oblivion because of 
their dose proximitv to the ancient ihoroiighfarc and the accounts left by cimnciit persotoi 
from lime to time.' Among them tlie name of the Arab geographer Al-Mas'udl (tcndi 
century) stands first.* Siibierjtiaitly, Firiahta' mentioned tlie cav'cs m connexion with the 
roimntic vajitun: of the princess Dcval-dcvl b^- the pai-ty of imperial soldiers in pumiit 
of king Karan R3i orGotarai. Laiert Thevenol (in miSiy Nictolao Manucci (1653- 
1708),'^ Charles VSW Ntatei (m 179*)’ and Sedy (in 1824/ wrote on Uicse caves. 

Prior to the -Nizams, the Holtara were the owmera of tlie cavest and continued to be 
so till die last part of the ninclcciUl! century. They used to auction the cavra for the 
rilfhi of worship uml coUcciioii of 3 5or4 of cntr^cc-fcJCi* ITic village, together 
the ciiVcs, was subsequently exchanged wiili ssomc lao<l near Hyderabad^ after which 
the Nizams acquired ownership of the caves. 


4. THE REPAIRS 


A. Before 1910 


The earliest rcfeiTnce to repairs carried out at EUora is found in an Urdu work,'® 
which refera to the approach-roads to tlie caves being repaired and the cav^ Iwing 
cleaned for the visit of SuUan Hasan Gangii Balimanl, who camped at the site for a 
week to enjoy the splendid works of art- Tlie date of his arrival at the caves is given 


•V. V. Mirashi, Instrifitms ej tht ChtS-Kdoikuti £m, Goqius Inscripuomim Indicanim, IV 

(0.™M9 K)j__P 5. M.. XXII (ISM), pp. ,, 

B^hbr ek M*?>Tiardj MamuM—Lij Ffmri€s ffO^. tome i^tmtni^inr 

♦John Briggs, Rist 9jtht Mahamfiett P«iv(t iii Initu (tendon, I839)s i, P-3o7. 

^Tht Ttmii of MAositui h Thfeawi into (London, 16871, pu n^ pP’ to 

•Niccolflo -Manucci, «fc ,W<®iFr, tr, William Irvmr, I (Ixmdon, 1947), pp. lo2-53. 

lUtmtktSr VI [|799),ppi 3^-423. 

•John B. Seely, Tht Wmdtrs of Rlora (London, 1W4). , ,, ,, , 

p. 3U. nientiotts a large csiablislimenl niatntainecl by die llolkars at EUora, Ung* 
hurst was 9;%varc of t hk , as he metitioTis iu hitrep<srt, Ptc^r^ Sur&t Vtjtfm 

1910-11, p. 2G, the leasing out of the caves in the past for ftJigiou 5 iuid p«:unii^- purposes. 

^I^luluinttTtaLd * Abdu^t^abb^r S^fl^ *J!?aA(Hydcrahi^i a* 1328}i 

pp. 147'50. 
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AS 25lH Shawwil, a. il 753 tA.o. 1352). Ncxi, aft« a loJvg gap, U U rtcoracd’ lhai in 
1876 ilicBuddlmt nionastcr>' Do-tbai (Cave J1) and thf unfinisHcd Jaina temple 
Kailisa (Cave 30) were cleared of d^bpis. 

In 4j)ife of the uiilc publicity given to EUora in publications/ llwrc ivas iio scliemc 
of repairs to the tavits in the iiincieenlU century, even during those btifJsporadic periodi 
when die Go^’emmcni became alive to its respuitsibihiy towards national monuments. 
Ellora aecnrs to have rentained oiitsde the purview of Major H. H. Cole, who, as^ Curator 
of Ancient Montimcitts^ reported on a Urge number of tnonunienu^, including Ajanta. 

B. 1910-14 

Jjystcmalic repairs started In 1950, proHahly at the instance of Lord Gurroti, who 
visited the raves in 1899 and again in 1907- Officers of the V'/estenj Girclc of die 
Archaeological SuiTcy of India started regular inspections of the niontnnents and suggested 
measures of conservation, to be carried oui by the Hyderabad .State. Reports of works 
carried oiii were incorporated in ihc Surv'cy^s reports/ IVeiw cen ilie years 1910 and 1913 
a rum of Rs, 7729 was spent towards cctiscrvMtion. In Cave 16 the bridge connecting the 
southern porch of the iubhi-tiuadafia with tlie Faralahka to llte south liad Gillen with a 
portion of the la^adc and floor of the lint Boor of the Parahinlca,^ together wtib 
whatever support it might have liad below it, sn tliat the remaining portion of the floor 
was overhanmng. Supports in aaldar^majsonry pillan tverc ihetcfore erccicd and .i fliglu 
of steps (pi. Xll]) Icadmg to the first Boor from the ground door of the Kuralahb^ w‘as 
constructed in the. same masonrv'. In addition, dvfarf Tnasonry-v^ahs w'crv eonstmeted in 
front of the caves lo stop rain-w'ater from flowing Inside. 

C, I914-t7 

In 1914, the Hydcrab^ State created its own Archaeological Deparnnent under 
a Director and started publiahlng its annual archaeological reports. Tliougli the works 
were executed at die instance of the Director by the State Ihiblic Works DeparUncut, on 
important matters and problems the Director General of Archaeolog)* in India was 
consulted. On die rceotnitimdadons of Sir John Marsliail, extensive repairs were carried 
mil in 1924-25 to ihi; copioitsLydealung roof of the gv/wvim of Cave 16. Age-long leakage 
of water had caused flaking in the stone, resulting in die thinning of the roof-shib, which 
was dtrcaientng to crumble down. Aa a remedial measure a network of mild-steel joists 
were erected (pL XIV A) below the roof, to be propped up by a number of ashlar-masonry 
pillam, at a cost of Rs, 10,400. 

In the following year, repairs were spread over ihrec caves, of which dia<ic lo Cave 10, 
the only rA-air^u-hatl at Ellora, deserve mention. The cell on llie northern wing of the first 
door, which had Ix:cn alj^ndoncd in an unfiitlslicd state, due to fault in the rock, had a 
leaky roof in a bad coudidon; llus was grouted from tlic top and tlu: surface was treated 


'J. Burgess, EMpiirt m thi Hun Caw TtmpbSy Arch. Surv. West. Ind., V (London, 1883), p. 13. A 
compartKin of thephoiograplu takm by Burgess during hii survey during 1877-80 with some undated 
hut evidrntly older phofograpbi csdstitig ia the Soutfa-ivcstcm Circle of die Survey shows that besides 
the Do-thil and Cbnofu-Kail^, a Gnvother caveswerc cleared probably in 1878 or so, though there 
is no piihllsbod record to that effL-ct, 

'Seely, ep. «t; J. I'crgiitson, biiisttaiimt a/ fl^A-cut Tmfitts 6/hdia (Lendtm, 1845}; Burgess and 
Fergudaon, 

■Pwjfrwf ttiftert, Atch, Stttt. hd,, IVtsItm GtreU, mS^tO, p. 23; pp. 26-28; 1912-13, p. 13. 
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vvitii conereic to make the roof watertight. Tiic weakest part of the fir verantiaU 
ia front of the cell was supported with an oshiar-masimry pillar. The luievrn rock- 
floor oFihc front porch in the first floor was also repaired. The other works meUtd^ the 
prornsion of ashlar-masonry- pillars to the craekctl ceiling of the sahhd-imtiapa ot Cave h 
and repairs to the maiii entnuice to Cave 15, alst> bi ashlar-masonry',* TTic worfe earned 
out in the suceecding years seem to have bc^en more or less of a rouUnc lype^ such as 
clcamnce of debris, repairs to roads, jirovision of draiitagc and erection of aslOar-masoury 
supports The repairs to Cave 32, although of the nature of iHc last category, need 
spSial mention. The left widi of the forecourt of the cave, at its junemm w'Hh the 
screen-wall, liad a yawTiing gap with loose boulders at die top precariously h^ld* tlhe 
fall of such loose boulders must have brought down in 1374 the beautiful monoSithu: m&ui' 
stambha in the courtvard, near the walU Mter giving proper support tvith ashlar-masonry- 
from Mow (pi. Xi\' B) and filling m the gap, the extant loose portions of die rock 
were secured and all cracks were fiUctl, 


D. 1947-53 

This phase saw die integration of tlie -State of Hyderabad with the Indian Union. 
In 194B die necessity of a closer ailcniton to the Ajanta and Ellora caves was felt and a 
committee of experts was appointed to go into the question of cflcciivc and systematic 
way of preservation of the monumentv The experts visited the EHora caves belwcat die 
29th lime and tltc 5th July IQ'IS, and submitted to ilic Hyderabad Government their 
ohserv-ations on the eaves. In addition lo specific suggestions for individual eaves, ihc 
general measures sii|pgesicd bv the comituttcc vi'crci—(1) provision of sur&cc'drains, to 
made of niasoury, over the eaves on die scarp of the hill to tlivcn rain-water from 
coming on the sumce of die caves, bchint! the parapet-walls erected in the past 
to serve the same purpose; (2j grouting of cracks; (3) erection of masonry- 
supports wherever neceasary; ^41 rcproducdoti of the rnissing poriions ot the diflereut 
members of the caves; (5^ providoit of doors to Urc shrines to stop bat-nuisance; and 
(6) rcstoratkai of the missing portions of sculptures, cic- 

During the next fe^v yean the works were carried out, on the basts of the suggestions 
embodied tii tlie report, by the State Department of Archaeology, which, from 1950 to 
1953, acted as the agent of the Archacolcgical Survey of India ui respect of monuments 
of national importance in Hyderabad Stale, in Lhe list of which, it need hardly he said, 
the Ellora eaves figured. During this period overhead drains were conso-utted, as recom¬ 
mended by the expert committee, ai a tost of Rjs. 47,000, and the rock-cut drain in the 
courtyard of Cave 16 was deepened frr the proper drainage of rain water. 

In July 1953, the Survey took direct charge of those mouimicnts, and the office of 
the Sootli-wcstem (formerly Western) Circle of die Department was shiftod somcivliai 
later from Poona to Aurangabad for a niorc circctive control on Ajarita ;inci Ellura. 

E. 1953-56 

Following the rcconimcndattbru of the expert committee, die shnne-doors of the 
Buddhist and jaina cave* were pixixided with cixpanded-metal shutters. The damaged 
floors and pillars of Caves 2 and 3 w'crc repaired in cemeui-concreie, using miid-ateel bars 


* Tilts pordon has recenUy been redone with ccment-concretc, coloured and cfuscdcd to match 
the surroundtngs (p. 61). 
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for rdnforccmait in certain piWan. A,i stagnation OfT watcr> intathr due to overflow into 
the cav'e through the daningcd portion of the cisltait bjr the side of Oavc 3, waj* apparently 
lire cause of die decay of the rock-floor of that cave, the damped portion of the CBtcm 
tva 9 suit^y i cpaircd and a draiti providotl at the floor-level for the drainage. 

In the group of cavfs known a.s Ga^eht-’lettS* above Cave 27, llie first cave on 
left flank of the hill, containing some beaudfuJ paintings of the ninth ccrvlury m the ceiimg 
of the porch, was taken up for treatroent, During tlic momoom the heavy rush of tvater, 
issuing from the valley beliiiid anti drained as a waterfall by the side of Gave 29 (Slta- 
Id-ruihanl), cuts off the caves ou the left flank ftom ihe rest on the otlier side. Tor an 
easy appttKich even during the rartis, a bridge was constructed over the stream, Cotiserva- 
tion to litc cave proper consisted of repairs to the decayed Uitiom of walla, door-jambs, 
brackets iif pillars, etc. To sai'e the paintings fmtn furtlier damage, all opeiimg* were 
closed with wire-netting fixcti on woodcti frames. To divert the surfocc-watcr running 
along the fayade, a drain and a drip-line were cut on the brow of the ^ hill in the rock, 
llte amoimts spent during this penod towards nuimtcnance and special repairs sverr 
Rs. 16,907 and Rs. 20,175 respectively. 

F. 1956-60 

|ij The pr(fir{fm:f and primiple^ 

by now, die Survey had diorougidy acquainted itself tvidi ihe problems of conserva¬ 
tion at i^ora and ^anUi and coidii coniideaUy formuJaie its own poncim in tUcie respects. 
Instead of taking up rqiairs iporadicatly, a planned prog^aitimr to cover die eaves 
systematically from one end to the other W'a.v to be taken up for tliorough repairs to each 
cave, so that there would be iitile need for any other major work there in die next few 
wars; this, however, would not preclude the execution of urgent work in otlwir caves. 
^115, though Caves ! to 9 were included in the first phase of the work, several other 
caves have been dealt with during tiicsc years, as will be seen ftom the following pages.' 
Proposals alternative to those of die hxpert Committee w'cre formulated Avherever 
necessary, in conformity with the general pnnctptcs of conservadou of the Survey dcrivctl 
out of its long experience ojid teclnilcal knowledge. 

The problems of conscrvaritirn of the rock-cut caves of the Deccan dlifer in m^y 
waya from those of structural monuments. The greatest difficulty confronted by the 
conservator here is the litnitcd available knowledge of the structure of tbc Inscrutable mass 
of rock in wluch die caves arc excavated. The problem of the leakage ui the roof of die 
Main Cave at Etephanta and of Cave I at Ajanta are the two instances in point. Even 
then, it must be noted that the Survey has rheti up to the challenge and w'lth its progressive 
knowledge and resourcefulness die day U not far otT wlicn die problem svill be completely 
wiped out, for the work done so for at Etephanta lias rfcMed encouraging results. 

Tlic nature of the rock being soft, ii is easily susceptible to die <letcriorating action 
of water, and it b no kuowiiig wliichof the imervenmg formative layers or seams permits 
pcrcDklion. U h only when die outlet b visible on the surface that the ooxing water b 
amenable to discipllucd diannelltiig. The overhead drains and dwarf mabOiiry-walls 
cottsmicted in the past, rcjpirdless of sudi eoiisidcratiofUJi, left out die outlets appearing 
immediately aberve rhe cavt^ at targe, which still allowed the ^vatcr to llmv along the facade 


' Prom 1956, die present viTtter hits been intimatety associated wiOi the works at Ellora. first as 
Special Officer and later cm os Atsistant Engineer, 



REPAIRS TO THEELWRA CAVES 

and travel inside to bring bi decay in the rocL-carvings. Fig> 1 will mate ihc point clear. 
The longitudinal section of Cave 2 shows a typical example that tlie drain at A is not help¬ 
ful in stopping V-aicr fronTfloiving on the la^ade. The section shows the two soft s»nca, 
B and C,-through which water oozes. The lower ztmi^ which 3 trik|^ agaitun the 
: somewhat-convex cdUing of the front porch of iltc cave cannot be made w'atcrfrcc in the 
ordinary' way, so a drain just below the upper soft zone, B, has been provided. In 
Cave 14 (fig. 2), however, full advantage has been token of the rock*lbnnation itself to 
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divert the sur&cc-water by cutting a drain at lowest level of the scarp. Here ako, 
the functions of the dwarf-wnll at A and the drain at B disprove the expectations. While 
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rock*c\;t drains along ilie zone of scc[>ae<^ would divert the miLsimum ituantity of si^acc- 
watcr, a drip-Hnc in the ledge wouitl save the rcmauitng portion. Once the cave b tlius 
seated from the onslaught of water, die decayed membera can be soitaWy repaired and a 
new leajie of life ensured to ihem for many years to come. 

An important imiovaiioii luis been the large-scale introduction of ccracnt-concrctc, 
reiiifi>roeri as necessary, in repairs, in preference to ashbr-masonry; bj’ its homogepdty 
and mass, cemcnt-concrcU: has been considered much more sujLahlc to match the adjoining 
rock-suifaqe and to siinulaic rock-cut ardiitecturc, for it can be moulded, limed and diiscll- 
cd according to tequircinents. Side by side, die decision liecn taken ip replace by 
ccmcnt-conciete all the ashlar-work done iu the past, mostly in die form of fcptaccinait of 
decayed or disappeared rock-cut pillar! or of support to overbatighig rock-cdUiig (cf. 
pi. Xr\' B); in the latter cases, me endeavour is to sirengthcii the rock iLiclf, so the 
uitrusivc pillars can altogether be done away ith. 

In the past, accumubiioTis of ddbm in front of the eaves were taken for 
grained; dicy were someumes supponed by retaining-is'all and patlcs laid over them. 
Noiw die original rock-siirlaccs arc c-xposed wherever possible, $ometinn^ with mtcrestiiig 
results. 

Such have been the principles to guide die repairs to all the cav^; nevertheless, liieir 
application has to be varied according to and govemed by the situation of a particular 
viork, for repairs to walls, door-jambs, etc., ordrnarity plain cemen[-concrete is^ used, 
after, of course, the olKcrvancc of the prcllniiimiies like eldselLing die cxfullaird portions of 
die rock and wadiing of the surface to m attended to. But on a large vertical plane where 
concrete ia not likely to flta)r, pins, prderably of copper, arc insert^ to provide a proper 
andinrage of the ucav material into the rwk and diu> prevent die possibility of falling off. 
Stibeecmmily, a duly-tinied byer of crmtni-pbsicr mixed with the rci^irtd grade of sand 
is applied lor finishing by chtscl to bring out the effect of rock. *rhc grade of sand is 
decided by the stnicturc of the rock to bt; imitated ; so also does the thickness of the plaster 
depend on the pattern and depth of the chiselling that is lo be copied. 

Repairs to the pillars again demand discretion oi to whether reinlarecmcnt shotdd be 
used or noi. Since the mixture used in concrete is rich enough and on its own cun be.'ir 
moderate weiglir, no rcinfarcemeni is used iiormatty; it U only for moutding, wherever 
necessary, Ulat a few rods for binding arc used. Pillars likely to be commissioned to bear 
load ore invariably strengthened with the required rdnlbrceincnt. While redoing liiosc 
yjrcvioiis ashlar-pillars which have no structural function, ihtr fadiig-stones arc removed 
and all holes and voids in the core are filled for it proper gi^, OiS also to prevent cracks 
developing on the covering coat of concrete to be applied. The treatment of the surface, 
hotvcv^i remains the some in all the eases. To produce on the treated surface the bubble- 
holes found on the parent rock, formed due to the escape of gas in the emergent lava, 
nodules of stone and coarse sand ore mixed according to the required proportion in the 
coating-plaster and taken out, to get the desired effects from the surface when the niitiiil 
setting has roken place. Tlie treated surfece is separated from ibc original by a demarcat¬ 
ing line incised on die surface. 

Sucii being the technique followed in the rcccjii works in general, the iicins meiiiioncd 
below cave-wise are not discussed in deuiils, unless there have been departlutfs from die set 
fbrnu ot an individual cose merits a tpeclal discussion. 

Tlic magniiude of the care bestowed fay the Archaeological Survey of India on die 
preservation of and improvements to the caves can be gauged from tlw fact that It ha5 
spent well-nigh two lakhs of rupees over them bet went 19!>C atid 19C|), 
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(ii) Out 1 

Clcara.ic« of debris from iht front of Cavts Mo 4 has brought to light m^y original 
features hiiherto unknown (pi, XV)* In Gave 1 in pardculari the rc^'eiahqrn lias re- 
oriented the idea abou t die pfan of the cave. Wliai was thought to be a bare hall with cells tn 
tile bach and one of the aide walls wiili piUms in front has actually turned out t<>.be a 
uihSra with a regular front portico (fig. 3) with a raised plinth and cdls at ends onginaJly 
separated b>- a screen-wall duly pierced by an entrance and most probably Bidc-iytndos^ 
or doors, as arc usually met with in the like excavations. Although no indication is avaU- 
ablc of the base of pillars on the mudi-disturbed floor of the portico, it is almost cenam 
dial the missing roof of the portico was supported by pillars in front. The steps at the 
centre are preceded by a rAiiJwfra/iYa. 


Fm. 3. 

Age-'Iong seepage of water ilirougit die scams of the rock lias brought doMt the front 
portion of the cave, and stagnation of water inside die cave from the same source has 
damaged ihc floor and the base of walls. To divert and stop sudi water from entering 
into die cave a drain was cut in the facade. The floor, together wih the iwtiom ca ivalla 
and damaged portions of the door-jambs of the cells, was repaired m tinted wment- 
concrete chisclJed to match the adjoining surlaces. The most notable work m dus rave, 
liowcvcr, is a massive concrctewall, I ft. 6 in. iluck, along the nMth wall erected in replace^ 
mcnl of the origiitM decayed wall, to support the cracked roof at tliat end. 

With die sealing of the source of water-leakage through the oblique aperture in the 
south-western th^; repairs to the rccently^-exposcd portion of ilws ^tid 

provision of support to the otterltangbg front rock by the rccons true non of tlie mmuig 
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scrff^n^wall iti Kcmctit'K^oiicrdCi tlicrc tt^li be very tittle ol impomuicc left uwiit tend eel 
to io this cave by ivay of conscrvatloii. 

(iii) Cfflw 2 

The la^^de of Cave 2 also lias disimtegrated and disappeared due to percobtiem 
of u'aier throiigii ihc inim-eiimg layers m die rock* In Jacr* all tlie eaves in the sector 
beiween Caves 1 and 6 have suHcrcd similarly due to tlib nudady* ^ ^A/hJle the rock- 
cut drain provided oti the fiipidc will drain away most of the descending watcr^ ihe top 
of the cave ts being combcci to trace tlic source of water tltat finds its way out at the cnlrance 
with a viev^' to seating it, Pfecautions have been taken to locate the surface^rains 
immediately below the lowest stratum of the percolating joint to collect the maxiinum 
ejtumiiiy of water and to make the drain itself impervious to water, by plastering the outer 
wall and floor of the dram with cemetii-mortar mixed with a patent w-atCTproofing-agent. 
The iniia- or back waif of die drain was Ml unpbsicred for the seepage to occur, to avoid 
the creation of a head of water witli all its conscqucsii pressure, 

A common malady from which the eaves in general suffer b the wearing out of tile 
doors and wall-bases along with odier component parts up to the heigh i of the past accu¬ 
mulation of ddbris and w-aiier inside die cave;. Fall of bo'utders and deposition of carih 
at the entrance ^ the cava blocked tlic liow-smt of inside v.'ater. To this Cave 2 waa no 
exception. Tlie damaged door of die cave, togcilier wtili otlicr such portions,^ was repair¬ 
ed, After cliiselling out the decomposed and weathered portions tif the licavlly-dam^cd 
lateral galleries the heavy mouldings were fieptoduccfb faiihioniiig llicni after the extant 
portion in cemcnl-ccmcrete with nommal reinforcement. Tlic available portions of 
the ccnrral band with sculpturra of rollicking dwasifr, in Ixis-relief in compartments, were 
preserved. The damaged portions of the kumhhns of some of the pillars were repaired, 
^ic bottom of the sames of the main door to the cave, repaired in the pa.n in ashlar- 
masonry, was redone in cemcni-concreie. 

(iv) Cavi 3 

Clearance revealed that Cave 3, ao long thought to liave a Hixu lower than the 
ground-level outside, has, in Fact, a wide pillared verandah in frotil, at ihc «amc lev'cl 
as the floor, extending to a lower floor with a hi^ plinih and a flight of stew at die 
centre. The ponion of the plinth to the south of the steps was found to-be decorated 
with heavy mauldings, the corresponding portion of the ttortli liasTug been left imfttiished. 
Much of the frontal pornon has disappeared and ihc steps ncuv taid abi^tly with a deep 
foil connrcdng with notlung. The cave lias now emerged as a superior specimen of a 
mftdra (fig. 4). 

A portion of the wail of the ctstem attached to the ca^'c on the routh being damagerd, 
water wss overflowing into the cave; to add to the trouble, there was (he usual flow 
of waicr on the surface to cause damage. The poriion of the damaged wall was 
repaired in coursed rubblc'-maitoiiry plastered iviih cement-mortar and damaged mcmbeis 
oTthe ca\*e and portions of walls, indndlng the pillars, were repaired to cement-concrctc. 
Tlie cracked roof of the cell to die north of the verandah, previously supported by an 
ashlar-pillar [pi. XVI A), olntructiiig the view of the cndirined Btiddlia im^c, was 
removed (pL XVI B) to provide a reinforced cement-ctincrctc beam concealed within die 
ceiling widi supports in die right and back walls. Tlie crack on the ntof was then 
compfotcly seated off from tlie top by damps and ccmmt-grcmu'ng. Besides die cutting 
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BEPAfUS TO THE EUOEA CAVES 

of a surface-drain above, ibe cbannd of a drip-Unc was :^! in tbc rock-ledge in fronu 
T^c exposed floor of the Gout verandah is nCw (1960) being treaicd. 
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(v) Caz)r # 

The floor of Cave 4, togetJicr with dial of the cell in its south, and the bottom of the 
walls were repaired in ccmcnt-concreie, Out of the two pillars sqiaraung ily: ™ 

the back corndor, the one to the left was completely miovatcd on old lines (pL XVin, 
while ilic odicr was partially repaired. The terminal pilaaiers were also tepaired from the 
bottom. 

The cracks in the walls of llic first floor of du? cave, created by the jerk of ihr Falling 
of the western portion of the shrine, were made good by the insertion of clamps and 
grouting with cement-mortar. Tltc leaking floor was also suitably repaired. 

(vi) Cflw 5 

The magnificent vihSra reprrsented by Cave 5 has suCered from 1»tli natural forces 
and human vandalism. Surfeoe-water from up tiie hill at the top of this cave had washed 
away mucti of its projecting hood and had also loosened stjme boulders, wjiich were 
threatening to tumble down. The untamed gush of water in the moi^ns mmt also 
have contributed towards the disappearance of the portion of the top floor of Gave 4, 
approached from the front of Qivt i. The loose boulders were secured PJ^P'^V °y dowels 
aU along the lines of cleavage and all vhjhlc cracks were completely scaled ofTby grou^g 
with cement-mortar. The work of the provision of a ccmcnt^oncrcte cannier a^d. 
andiored mto the roof and finished to maintain tlie contour of the rock-surface, is ui 
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progress; tilts wifi throw the water away at a considerable distance, 90 that the area will 
DC saved from the ondatighc of Cdilng water and titc resultant deterioration. 

The heavily-damaged pillars in front and about half-a-dozen on the rides,^ separating 
the na\*e from the side-aisles, repaired in the past in ashlar-masonry, were aU redone in 
ccment-CDiicrctc, linted and chiselled to he in time with the aumving ones {pt 
Tlie door-jambs of the ahrinc in the north wall were atso ihnllarly repaired. 

Since die top of this cave has a natural slope and collects and discharges suriace- 
waier from the surrounding area, the rock-cut drains from boili Caves d and 4 were directed 
to meet here and discharge at the same spot. In. addition to die dram, a drip-litie ivas 
incised to cut olT the watia: that might otlierwisc travel along the ceiling. 

(vii) Ca^ 6 

Excepting some minor repairs to the pillars at the sides separating the centra! liafl 
from the lateral ones, repaint to the pillars of ihe small maitdaptt bciw'ccn Caves C and 9 
^l. XIX) and the provision of a tliroaimg, tiot much w'ork has been done in Cave 6. 
The two oslilar-pillars erected in the past to support die crackerl celling are being brought 
forward to sci've tlic purpose more cflcctivt'ly; tltey will eventually be covered wttii a blaii^t 
of ccmcnt-concrcte roughly finished to match the rock around. 

(viii) Gayr 7 

The ruined steps on die south of Cave 7, leaiDng to Cave fi above, re paused in asidar- 
rnasonry in the past, were i-econdidoncd properly in cemait'Concrelc. Tlic damaged 
pillars and die decayed bottoms of walls, toother with the door-jamlM^ were also nepaired. 
Fissures appearing (m die facade were grouted with cement-niortar. 

(tx) Cov# $ 

Cave 8, a cihera with a sAn^httra-gafhhiigffhey i.e. a shrine with a circnnianibutatory 
passage, the only one of Its kinil at EUora, had its floor, w alk and pillars damaged due to 
accumulation of water and ddbrk. While minor repairs were done to the (Icxir, dte 
decomposed portions of die wails, etc. were chiselled out and made good in Ccmcni- 
coRcretc. Tlic pillars in front (pi. XX} and the bases of tbose at Hit hack and the doar- 
jumbs ivcre similarly repaired. A drip-line was cut in the rock-ledge projecting at the 
roof-level. 

During the work it was obserx-cd ihai the small shrine with a raised plintli in die 
north wall had a pir, at the centre of die floor in front of the image of Buddha, ixmununica- 
ting TO a wider space ac the irregularly^ug bottom (fig, a). As the location of the pit 
docs not favour its having been a cistern, U Is perhaps to be regarded as a private 
store. Dd>rb filling the pit, comprising brickbats, rubble, earth and ash, were removed 
and a cenient-concretc Ud was put over the opening to prevent accident. Of the anri- 
^uitirs recovered from the debris, mendon may be made of a atone disk ear-oniameni, 
iron arrow-beads, a baincl-ihapcd ivory handle occoraicd with ringlets ami beads of agate, 
carnelian, etc. 

Outside die cave, to protect die imposing sculptured panel of Kubera and HaritI 
on the nortli wall, exposed to the wcatlicr-action os a consetjuence of the loss of the 
w^tem end of the niche, a reinforced ccmcnt-cofUTcte hood was provided In extenrion 
of (he cxisung Ictlgc and a retura-wall with a broken edge was constructed, keeping its 
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outer fecc in harmony with the undulated rock-surlace. The drip-iine was alto continued 
beyond the outer extremity. 



9 ( i ^ ^ AfrrjREj 
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Fig. 5. CastR: ThtHdckH^^ti^tak 0aT«enUjt-fxp^iii 

fit inJrvitt ef the thine 

(x) Cim 9 

or this simple shrme the pilhm in ihont tind the teminal pibsfers were repaired 
(pL XXI). Tlic horizontal joints striking against the beautiful facade composed of tasic- 
niUy-carvccI udgamas were BUed up and a ihraattng, together w'ith a surfaceKlrain at the 
topi was provided to save the facade from further dererioratlon. 

The phased programme rdfcrrcd to above (p. 52) was to cover Uie group up to this 
cave bu t, as already stated, caves bcj|^d this limit were attended to aliead of the schedule 
during the period under review. Such important works arc detailed below. 

(xi) Cevi It 

Some oi’ the worn-out rock-stcp3, subfcquenliy repaired in makinry, leading to the 
clev'atcd spacioiis Grtmt court were redesigned and substituted by cither rock-cut or cenicnt- 
concrcic ones. For the easy draln^ cJ rain-water all pits in the floor of the frpnt'COurt 
were filled and a shallow drain cut, joining it with the gutter, also cut by the side oI the 
steps in front. The damaged pillars m tltc verandah of the ground floor were repaired. 

flight of steps cm the north leading to the first floor of this three-storeyed monastery, 
in a bad sliapc, was repaired by the cutting out of new steps and mending of the existing 
ones as necessary, 
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(xli) Cast 12 

Clearance of debris fi?oin in front of tirb intpoiing dure^toniyed nionasicry revealed 
a wide elevated platform (fig. fi) reached by a flight oTiteps provided ai flic centre of the 
plinth, and flanked by st^plurca of dqih^U m bold rclieh TTic aiiirc length of the 
plinth (pI„.XXIl Ah it is now seen, was carvtd with be:^ motildmn with a central 
band d«orated tvith conventional diamonds and lotus^cugns in niches separated by 
vertical bands with raeetie-dts^ns- On, the north of the steps, the designs are flanked by 
dancing dwarfit. Post-holes in the floor arranged^ systematically and holes on the side 
walls suigest that the place might have been later on covered by a Ecan-to roof. 





Flo, 6< 12: pltm 6/ gremttp/$t. Tit 

thit^ hWf iti£caU tf» rttrnUjh^xpaud ana. 


(xiiij Cast 14 

Continuous flow ofeurfiice^waier over this cave during the mm has weathered the 
ra 9 ade considerably. To'diven the water-flow a rock*cut dram was excavated muncdiatc- 
ly above the roof-level. There will be a drip-iine in addition^ w-hen a portion of the 
pnqfccted ceiling U r«xmstructcd. After the removal of die unsighdy and incODgnious 
ramp made of It)^ rubble, put up in past in Jhmt ^ the cave:, renmants of die rotde- 
cut steps were laid bare and were repaired in ccmcnt-ccmcrete. Side by side, the south 
pilaster and the damaged plinth were abo repaired smd the mouldings on it reproditccd. 
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HEFAm TO THE EUOJt.i CAVES 

(xiv) Cavf 15 

TJie Eimoufl macription of ilic Ra^hfrakilu king Dantidurija, the only major 
imcriptioit at FJlora, on the outer face of the ^^catem wall of ihe monolithic man^apn 
in front of Cave 1.% lutd till now been exposed to weather due tti (MI of the rool of the 
porch. To check die lithtc rfociunoit from further obliteration, the missing pillar on the 
sot)tb'western comer was rebuilt in retnfhrcctl cement-concrete and a roof of the same 
material and original thic^tss was put up, duly anclioiwl to the ext^t portion ui the 
nordi-tiistcm comer and reproducing the available corresponding mouldings on the cornice 
(pL XXIII).^ 

It was observed that during the peat-monsoon months, water trickled tlirough a 
fine crack across the middle of the BhiVV'ar^ia sculpture on the nortli wall of Cave 14 
sitttaied below die Imge cistern to the south of tliis ^ve. After a proper mvcstigadori of the 
source of this water the joints In the wall* of ihe ctsttm were pointed with ccinent-muriar. 
The result has been sadsfactoiy, as the trickling has stopped, Tlie damaged scrcen-^vall 
and the door in it, repaired in ashlar-inasoury in ihe past, w^re redone in cement- 
coocrete and ihe scries of hlgh-Ici'cl sicps leading to the fijrccouj't of the cave were recondi¬ 
tioned by chiselling and in cenient-ccmcreic as found necessary. To expose the platforms 
flanking die steps near the entrance and also to bring the small cave ht the north wall 
to slew, tlid debris on tlie sides were removed, 

(xv) Caifr 15 

Tlie unseemly repairs done in the past to the door-jamba at the eiiirancc to this 
tmporiant edifice had to be redone iti a proper imnnci’ in tinted cemcut-concrerc, chiselled 
10 conform to the adjoining surfaces, 

A superficial clearance of debris from the open area in front of the screen-wall of 
die cave revealed die existence of a IHitac of sculptures of fighting animals at the bottom 
of the wall and aji expansive raised plaiforin terminated by a dwarf-wall. While the 
nortliem portion was liniiicdty available, the souilicrn portion was uiissing and its 
indrcaiions only could be traced. With the finding of such features it became imperative 
ihnt all surviving traces should be eseposed and the level t}S the ground in front of the cave 
lowcrrd down to ilic fuiginal. The eniiic ground was dicn excavated down to an 
average depth of about 3 u. In ihc enurse of the digging, several Ihigmcnis of sculptures 
wiatr recovered, many of them presumably once adorning die great temple. As a result 
of the lowering of the ground-lcvd, the drains from the inner court ol ihc temple had 
io be rc-oricntatcd and rcconsiructcd. 

fxvi) Ctm 19 

Cave 19, one of the earlier Braiimanlcal excavations at EUora, had a faulty roof 
which leaked heavily during the rains. With a view to stopping the leakage, dtibris was 
cleared from the roof-top and all visible cracks vv'erc grout^ v^nih cement-morEar; iliis 
was followed by the laying of a layer of ccmctit-ccuicrete over the roof. Tlijc opcrailou 
has brouglu encouraging results, though the leakage has not been stopped entirely, as some 
of the sources of le^agr appear to remain yet uncovered beyond the area attended to. 
Efforts arc being made to trace and treat iliem. 


‘ Cl'. isAiaa Atchuohgjt t9S7-56^A RttUoi (New Delhi, 19511}, p. 97 and pi, CX, 
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(jtvii) Cam 21 

To divert liie surfacc-waltyr falling in fitml of diis otherwise wcU-^escrvctl cave, a 
drain ivaa cut into the rock at the top. OulGide'the isvc, to the soulli, the top of the 
danta^ west of the rooflea ihrine of l^tlikeya waa made waterti^n by tlic 
filling of the cracks and cavities w'ert filled with liquid ccmeiit'umrfar. 



& P So « 3o F££T 


Fiq. 7- Coft 21: TJktkkkUms 

indieiUf lAv re(tnti^-rxp»Sfd tfror 

Like Caves 3 and 12, indications in fitmt of this cave showed ^the existence of an 
oepat^e high platfivnn as a fbrocoun, Tlur appearance of a few couises of a bnek struc¬ 
ture in the course of the removal of debris tn iront and the discovery of aiident coins, 
beads, etc., from time to time from die vicinity, madeit desirable that the debris should ^ 
removed carefttily as a whole u> find out the nature of the structure and iu rctadonship 
with the cave and also to expose the original architectural features. Clearance down m 
a depth of 8 IL 3 In, 1^ bare thr plain lace of the hij^ pUndi, at plat^ damaged, a draizi 
at the toe and an irregular rock-floor (fig, 7; pi. X^l B), Several walls of brkks, 17^ 
to 18 in, long, to 9 in, wide and 3 to 3| hi. thidt, of an uncertain character, were 
exposed. 

A variety oTantiquitim raging In date from the first-second ccnti^ a,d, tofmorc 
recent times gom to sliow die importance of the debris. The pottery consisted of pieces of 
the sprinkler., in the Red Folished Ware and otl^ sherds of recognizable shapes and 
decorated pic^, as found elsewhere m the, early historical Icvcb. Notable were two 
terracotta cylmdcr-scals of idcritical dimensions Ibr decorating pottery J. one of them had 
an elephant driven by a mau and ihc other a rolling scroll with lilies. A number of 
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beads on carnclian, glass,,/kicnee, clc. were obtained; of them, cylinder beads of 

cupreous g^, cye-bc^s, gadroOTcd beads^ segmented beads with gold foil, beads with 
ycUow matrix covered witli blue dr green glass and spacers offotence and carnciian may 
^ incndoncd. 

Tltc numismalfo collcclion from this'lUmited area comprised_ copper coiiw which 
can perhaps be ascribed io Kum^ritgupta I, Kunt^ragunta II, a silver issue of the Kalach^ 
king K.nsn]riaraja, small silver pieces probably strucx by the Kadambas, a Pallat'a coin, 
a Chola coin, Gadhaiya coins and a Tibetan coin of the medieval period. Two terracotta 
com-mouids, one each of the Trai1c0|aka Ling Darhasena and of the Gadhotyli Q'pe, add 
to the list of inicrcsting finds. The Muslim coins were no less intcrcsthig. The Sultana'lc 
was foirly tvcll*represcnicd by die coins of the IQialjls and Tughluqs, vihercas those of the 
Mu^ub and Bahmanb naiirally occurred. 

Other interesting objects were a copper seal in the shape of a ring with four lelten 
reading Dattcivarah in the fourth-fifth ^tury characters ‘ and an intaglio depicting a 
crab of fine workmansiup on lapis laauli- 


(xvui) Caw 25 

Altltoogh no stmeturai repair of importance wai carried out in ihb cave, a largc-si^le 
clearance was undertaken in front, a a>nsc(|ucnce of which was the exposure of a portion 
of what turned out to be a high podium. Further removal of debris brought to view 
the unique features of a high plinth-wall (fig. ft) with an aperture in the centre having a 
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Fie. 8, Cm 25.* plan. Tht thick litut iiuheet* the 
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■ Reading and dating by Dr. D. C. Sircar. 
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damaged Image of Gaja-I^ishmT on the back H'afl and stops cut in the rock to die tefi, 
IcadJug to the top of die ptatforra. In tiie raised plinth of the cave proper foiuid 
an unfinished celt with thi'ce pits and a fourth in front of it at a lower lioor-Ievd, 

(xixj Citrt 26 

The emdeed front piilais in the centre of thb cave had beeu provided ui the past 
with Iran sUTTUps cjcposed on die outside. To do ats'ay with this ommsive feature, the 
stimtps, aiicr being coated with an anti-corruiive paint, were embedded at their propci 
places m the rock and were covered with timed ccmcni-plasier» chiselled lo matdi the atone 
(pi. XXrV'}. The pillar to the north was rebuilt in cemiiit-cotterete after the di&maniliiig 
of the veneering pieces of the ashlar-masuniy erected fa the past, the core having been 
grouted with cement-mortar before the application of the covmtig layer of concrete. 

(jcx) (^tv 30 

Fashioned by Uie Jaiiuis after the great KaiJiisa temple. thU unfinished moimlilhic 
temple had the roof of btilh the sofiitra and the ftibha'-manda^ leakbg, Mttr the scraping 
ottt of the decomposed layer of rock from the roof of the ^ppttray all visible cracks and 
crevices were filled with liquid ccracm-mortar and die roof was coveted with a 4-in, layer 
of ccnient-concrctc to make it waterproof. Cracks appeanng on die walls were also s**ah-cl 
off. The alfecied portions of the wahs flanking the main entrance to the fftyfatirn w^ere 
treated with rougbly-Onished ccmcnt-mtirtar to iniitatr ihr roct-surCice, The terTace 
of Uie iobhd-maadapd had several ftsiurcs and certain porlicms of the top were rcducetl to 
a fnahlc condidon. which evidently absorbed water. The fisaurrs were duly cleaned aiir! 
filled with cement-mortar, and the diBinie^atcd pirtions were sealed and made good. 
Observations show that leakage lias been stopped ai Ixjtli the places. 

fxxi) Cave 30A 

The projecting kapota of this cave, with ihe front portion carved out as a monolith, 
being broken at plates, water from the roof used to flow m ami get collected on the lower 
floor of the sabha-mait^po, Tlie vulnerable points were repatrea by the imerthm of tnilii- 
stccl bars to liolfl the broken pieces (ogeiher. .\l llic same time, a surface-drain was rm 
into the rock above to divert the rusb of wat^. The dislodged portion of ibe kakjhditam 
to the right of the entrance was refixed in ils proper place. Tlic raised level of the 
front court, holding water at places, vnis excas'ated ana levelled properlv for itie cosy 
drainage of water. 

/V small excavation with Jaina images below die culvert mt the road leading lo tills 
cave, so long hidden bclu'nd a huge deposit of debris, was exposed to view after clearance. 

(xxii) Cfliv 32 

The roof of the eastern wmg of this cave liad been aipiously leaking quite for some 
time, so much so that stalactite formations liad taken place. For finding out the toitrcc 
oi leakage, ilie debris on the top was removed. TTiis resulted in the discovery of a 
tunuel-lilte excavation with a Ume-concrcicd floor, haying one opening on the £a,v*de 
ajid the otlicr tm Uie roof of Uie ^1: it provided communication between iliis cell and the 
mam rave and was connected w-ith a slit m tlm wall for the drainage of water that would 
wore out of the softer xeme of the rock at the sides of the tunnel. Aa iliis system, evidently 
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an cart) attempt at tackling the draLinagc-problcm, was no longer rmictiotiing, the dead 
concrete w'as tucked up and the opening in the roof was closed* After the grouting of 
ilic fissures wuh cemcnt-nionaTj ihc ifoor was ccment-concreicd to a thickness of 4 in. 
with a dope towards the outside, taking care that water oozing out of the softer material 
on the eastern side drained out easily. The arrangement has proved to be a complete 
success, for Uicrc has not been any leakage since then in that area. 

Tite corresponding roof on the western side is also being likewise treated, the lealutgc 
here being ilirough a crack on die south \vait, dc^'elopcd most probably due to a jerk 
when a poition rrom the top had slid down in die past. After the scraping out of the roof 
was exposed a wide yawning gap, which permitted water to percolate through the 
crack. The gap is being suitably filled. 

(xidii) Cavf $3 

The curvilinear ceiling of the corridor on the south of tliis cave was very much 
damaged. Tie disintegrated portion was chiselled off and the celling was reproduced 
in ccmeni-concrctc with mild-steel bars. 

(xxjv) Repairs to ttulptu/es 

Since the resloration of sculptures for its ovm sake is against the acc^ted principles 
of the Archaeological Survey of India, it could not naturally agree with the Isxpert 
Committee tp- 51) m its recommendations on such restorations. Instead, the Survey 
decided that only such repairs as were necessa^ for the prevention of furtlier detenora- 
lioti of the damaged sculptures should be carried out. Accordingly, the services of two 
qualified modellers were secured for such repairs. 

In Cave 2, the colossal figure of the Bodhisattva at the south standing as a 
ilvdra'-p^a had developed several cracks all along the body, the more ominous of them 
being on tlte baci^ tlut lo canstaiit cxp^nsurc to waier-actioria and vv as in danger of being 
di-slodgcd. Tlic skctcli of the image (fig. 9, /) shows the extent of the damage. To 
fasten the sculpture back lo the wail, eight copper pins and don'cls were put m mrough 
holes drilled in the body at vulnerable points. The cracks were then fiUed with htiuid 
cement-mortar tinted to match the stone. Tlie image of Buddha in tlic iconostasis of 
the south gallery, fogelhcr with the flanking Bodl^ttvas, bad been hcawy damaged: 
wliilc almost all the sculpfures had cracks, the image of the Buddlia in the 
panel from the east had the legs below the kncrcs fractured {^. 9, */ ph XAvj. 
Besides repairs to the cracks on the images, the fractured portions of the latter were re-set 
widi cop|>cr pins and cement-mortar mixed with rock*powrdcr to atiatn tlic onginai 
ellircu missing pnrticm of tlie left leg from the ankle upwar^ roughly reproduced 

to support die overhanging portion. Cousistenilv with principtes^ uq attempt vyas 
made to reproduce the missing fingers or details of the face* The w^idc CTact mnnmg 
J'roni the liaio behind Buddha^f head to beyond the left shoulder of ihc Bodhisaitva to the 
right WTis mc± The top of the kfi foot of Buddlia in the third panel, which had nin 
to pieces^ was suitably repaired, 

Tlic doara-tala of Gave 3 had a deep crack from die lop of the down 

to the light breast, a cavity in tlic belly and a pair oi dafeet; ml these 
were mended. The downward crack to the right side of the head of the llvtng figure to 
right, which had been responsible for the loss of tlic left elbow Icamg^he forearm imh 
Insufficient support, was repaired and tlie brcacli in the arm filled. Tiie image of tlic 
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Fiq. d, Dmagrd Jeulptum. L Cam 2: lAi Bamiattmi, kL U 2, Cm 2: BaMta 

md ht. tj fmntr 7 fu S, Cam 3: Sadhtsalfta Ma/im, M, S Ji. 10 m. 
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Bodhisattva Maitreya lo ihc left of Buddfia on the back wall of ihc slirme with 
a beaudftjl head had a dOTrcssioii in the bclly» a crack fhjm the same region to die left 
thigh and a lean left leg (fig. 9, 3\, ihc rcsultaota of weathering and falling of a chunk of 
stone from the groin to Uic ankle. .!\fter the fiUing of die crack and the depreasion, 
the leg was reconditioned. Outiide, on the north wall of the lion t verandah of the cave, 
the sculptures w-cre repaired by way of die fitliitg of the cracks ninniug across and of 
the cavities in them. 

The fall of the westetn portion of the shrine on die first floor of Cave 4 had caused 
several cracks in die image of Maitreya^ the left ih&ra'paia. .Ml such cracks were cleaned 
and fill^ wiih liquid cenient-mortar. Cracks on the images on the walls of the passage 
connecting Cavea fi and 9, wluch had developed for siniiiar reasons, ia-ctc also suitably 
treated. 

The panel of sculptures of Kubera and Haritl, only of its kind at Ellora, on the 
outer wall of Cave 8, rccenily provided with a protective hood (p. 58), had a deep crack 
alTecting die thighs of bodi the images, and several cavidcs had been formed due to the 
exfoliation of the rock. Ali these deJccii were made good in tinted cemcni-mortar in 
conformity witli (he general appearance of the rock. 

The ground floor of Cave II having remained covered with ddbris (ill 1876 (p. 50), 
which explains its being called Do'tlial (‘two-storeyed’), despite its being in threc^toreys, 
the sculptures of due back wall of due porch had considerably vveatbered. The most 
alfcclcd (if them was the image of Buddha ffig, 9, 4), with a wide grtp runnhig across the 
right elbow and the belly and deep cavities in the chest and shoulders. The missing 
bottom portion of the triad with T&ta and die deep scar below the ivaiki of the four¬ 
armed Avalokiteivara were prcscrv*ed from decay by filling the crevices and making good 
of the weathered portions after the scooping out of the decomposed portions. 

Tlie iinprcsrivc ima^e of Gaja-Lakshml facing the entrance of Gave 16 had portions 
of Its le« and belly missm^. Tbese portions were repaired. In the fainous sculptured 
panel uf Riiaaffnvgralia-miifii in the plinth on the south, the image of RiivapB had the back 
and sUouldera damaged and cracks running in alt directions, so that, dcprii ed of its sense of 
solidity, much of force and vigour of the sculpture was Josl To brine out its forcefulncss 
and to make it solid as a symbol of strength, as it verily depict®, alf sudi damages and 
cracks were repaired so as to mcigc with the mass of rock- The wide natural jointe across 
the clepbani-caryafiffe and the south dJwaja-starnbfui in die courtyard were filled. In some 
cases where these joints struck the trunks of die dephants and endangered their safety, 
copper clanip.s were inserted as rdnJbrcemcnt. 

The cracks on the sculpture of Gatiga (pi, XXVI) on the outer left waft of Cave 21, 
on the images in the Kaljtapamnditra-miirti panel inside and the two dvara-^pdlot fiaiiking 
the shrine were all suitably repaired. 


{Rtaiped tht 2Atfi Jms HfS&.—Ed.] 
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1, lntroduction 

R ecent work in PREHtSTWlC ARCllABOt-OGV HAS WOUGOT OUT RNOUGIt ^TERIAL 
to cmivbjcc one that die patterns of tool-febricaikni and their spatial and ^iron^ 
loincal advancements me infiniidy more compticated diati what dioughi to be 
even two dccadei back, and any ovcoimpMcatioii of their behaviour » thus pranc l« be 
COladous. The v^ide fpedaiizations that tool industries manifest even wiUnn limi ett 
geoipuphical zone* would dtow that the genius of the early man, 

Srtcfa<i that he fashioned for n variety of use*, was subject only to ccotosy. fivmlabduy 
of raw material and desired function. In ihe following pagf ^ it tfi micndt^ 
lo trace ihe broad a-chnoIogtcaJ criteria involved In the tool fortes and mdjwtries of 
differing cultural stages In Sterne-Age India in the light of recent rcsei^. With a view 
(o conmaring iheir witcrrclatcd icndcncic* with those m the other Anan-Afnean areas. 
It is admitted Uiat dependable climatic and srratigraphicat data an: not adequately docu- 
mtaiicd in the Indian subcmuiDciu, although the broad hmdmarl® in cullure-ct-«Iutioii in 
the Ouatemarv in this aone would seem to have been ouilmcd, |f not estublulied, in 
recoil times, 'll would tlius be bat to deal with the regions on the l^s of the one or ffte 
oihcr of the great Sumc-Age tool culture fomilia to winch individual mdiujtnts ma> 

belong. 

In a masterly survey of the prevailing trends of Stone-Aw cultunn uvo dcodt* 
b ark. Mcnglun divided ihc entire Stone-A^ world into three oremd cultun^pnovinca, 
vit. those of bone culture, flake culture and core or handaxe culture.* According to him. 


pp. 


' O. Mengliin in Etflj Man, e<L G. G. MacGnrdy (PlriladriphiAi New York and London. lOT. 
3034)4. 
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bone culture was Invented in arctic or scmi-arctic latitude, under tiic temperate xoncs of 
central and cast Europe and the entire U.S^,R. Itake cultures dominated, and ia sub- 
tropi^l and iruuical areas of the Asian-African continent the great Imndaxc cultures prevail¬ 
ed. He showed the fimctional cflidcacy of handa.xcs in lush vcgciation-bfcstcd tropical 
juriglcs and the comparative merit of smaller and sharp-edged Hakes and blades in the 
milder nortlicm zones. He aisji dcmotistratod with a reasonable cmpliaais that die Kreat 
hanclaxc cLilturcs of south Africa aiid tlic ZiuHan ijubcontijicnt had spread north^vardi 
and mrt the Hake cultures. But, at the same lime, he felt it difficult to associate identical 
liomons to similar industries on ixfbbtcs and flakes and opined that tlicrc Imd been 
{liffcrunt of kndu&ld^ on ptbblc^ and largely influenced Ijy contEcts^ 

rock-matcriai and environment. Thus, in Egypt we have pebtile-iool types both in the 
Early Sioiic-Agc and in the comparatively yotmg Late Stone-Age contexts. In India, 
we have to conicnd widi pebble tlcmcuU occurring widi Ivandaxes and a divergent but 
taigcly contemporary pebble element of dm Sohan cultures of the Punjab vallct^. Thus 
die pioblctn resolves itself mto a scrio ofsubstciiar>', ncvertlieless important, homogeneous 
subculturc-pmvmces wilhtn a greater complex of industrial techniques. Recent trends to 
separate techniques from cultures to avoid confusion of corrclatlgn over widdy-separated 
areas have also made rignificant contributions towards a better undOTtanding of the 
Stone-.Age problems. 


2. PRlMm\’E TOOl^TECfLNlQUES ^\ND THEIR IMPLICATIONS 

11 is not generally gainsaid that the earliest tools of the primitive man, made not 
throiigli a premeditated technique but casually, woultl have resulted in the uniikcial 
chopper-scraper kind on a rcadily-availablc tabular pebbte and subsequently on a split 
pebble or ou a mere plain thick flake detadted by a knock finm a stone bl^k* 

The rashloning of a primitive tool on a split pebble lias the tn am advantage t ha t the 
sham margin already provided by die flitting would, if chipped further unifadaUy, 
result in a vxry effidcni cutting- or chopping-edge- It may be incidentally noted that in 
die first-known instance die spLidng may have been naturally caused by concussion 
between pebbles. Only at a subs^uent stage wax thu patent advantage grasped by the 
Sionc--'\ge man; this led him to split a pebble on purpose, Tlie split-pebble b>oi was thus 
an intermediate stage between an efficient tmifacial chipping and a deliberate bifiicial 
fbking. 

The primitive pebble tools (or, rather, tools with primitive single or iw*<t-dirmiouaI 
Bakings, as Leakey would caution us to have)' arc (bund variouriy in the Kafuan of 
Uganda, live Oldowan of Kenya, the Pre-Stdlenboscli of south Afirica, the Sohan of Panjab, 
die early stage of the Madrasian, mainly of peninsular India, the Ghoukoutienian ofCWna, 
the Anyathian of Burma, die Patjitantan ofjava, etc. These arc not homotorial. Tlic Kafuan 
and Oldowan ^Oltluvai Bed I) are singularly devoid of anv banda.xes and even of aiiy 
spf^ific tendency towards ihem. They arc thus undoubtedly'pre-handaxe (or prc-ClteUcs- 
Achful of the African terminology). Of the two again, the Oldowan diould represent the 
developed stages of die Kafuan, as it abounds in two-directionally flaked pebbte loob 
and is stratigraphically posterior to die Kafuaji, of wlJch itself four stages ofdcv'ebpmcnt 
have l^cn recorded. li is of interest lo note also dial the Kafuan tvpcs arc fiom Uganda 
only, indicating that no region outside equatorial Africa can, at tKu stage, be seriously 

'L S. B. Leaky, Olduvai Corgt (Cambridge, 1951), pp, 34-35. 
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su^Ecsted as the cradle of the humani race. M Lmw \ms put it,’ «ot oJ\\y yas it in /'^ica 
that man first emerged the toohmaker but aUo tt was m the equatorial region of th^ 
continciit that he cmeiircd, and since all the Anstraiopuhccipc^ types fram Stcrtfon \ , 

TauniT!, Kromdraai and Swartkanu have been found in identical IcveU, but none of ihcin 
ill asfiociatkni wiUi these primitive tools, it wotdd be fair to conclude there sverc more 
advanced meu living contcmporaiicously viiih the Australoptihcciiic, who made Hie 
Kafuan tools. 

Tlic Qiinese, Burmese and Javanese industries are again d«\'oid of the lumdaxc, 
aldioufih, according to Mnvius,* the Javanese would seem to have some s]|^cinicm akin 
n> ii. WTiile the aake-aceompanimcni of these pebble tndiistries m Africa is nondcpipt 
and not worthy of detaUed coniid era lion, the correspondmg assemblages of the mcimoncd 
cultures of cast Asih have a dermabk status and range from types with the crude pl^i 
platform to the ' prmo-tcvaJlois ’ stage. Tlic Panjab Sohan has the unique dis^ction 
of diversity from its broad unity with the cast ;\sian cultures, m its robust pcbblc-t^l 
efrincni and an solving, progressive and refined flake fades, ranging thnn crude plain- 
pktfonncd types tlirough true ' Lcvallois *dtispired, prepared-platform ty^ to small 
flake-blade asscmblagM, these tvnologicaHy ranging between ihe Earlv and Middle Stone 
Ages and hclongbg stratigraplucalfy to the late H 101 to III iCl of ihc l^hmtr 
Pleistocene. The pebble tools wlncli accompany the early stages of the (^L^d^^lan) 
Chciles-Aclicul cultures of peninsular India, on the other hand, have a great alfintty 
with the African in ihcir typology, lack of tlistincuve flakr fades and progresave decnaise 
and disappearance of pebble tools in the Acliculiari cuJtute-stage of the handi^c family. 
It is thus m contradisiinciion to the ' Solian ' industries m both tywlogy and dironology, 
since in llic lattCT area even after ihc hatidaxe culture had died out, Ihc Hake culture 
proceeded with further dcvclopmont and refinement as at Clmiinti a in III Gl gavels and 
sills. The problem thus assumes added importance, and recent discovcri« of a pcbblc- 
tnol element at sites like Bariarpur on the Ken near Paima [Madhya Pradesh), xviiieh 
have ailicrwSsc produced disimcdve artefacts of the handaxc f^ily,^ have spcarheadcu 
the issue toward a proper clasrificaiion of whai should constitute the ‘ Sohan at>d 
' Madrasian ' pebble cultures in a mixed asscmblagie, in what degrees and in wlmt w>nes. 
In oihcr words, the idcntificarion of the concerned pebble facies at eadi of the sites, with 
their preper parent culture, is called for. 

It is, of course, not necessary' nor indeed correct to visualize any contemporaneity 
for these pebble cultures, rince it is dircedy concerned wiih the evolving pnmate and 
bis einvhmitncni. As a matter of fact, ire find the African pebble indusiries like the Kafiian 
and, partly, die Oldowan resting mainly on due U>wtrr Pldsloccnc Imrizon, wmic tlic 
south-east .Vsiait as well as the Indian fiebble toob would, as far as known, uccm to belong 
TO the Mid-FlcisTOCcne. 



fashioning 

him, perhi-,-- - i- i - 

and lo Lave one end narrowing down to a couvcniait thrusting lip, ccmstitiilcd the basic 


»C, van Rlct Lowe. “^Tlic Karmm Culture', Tfttwf P<m~4friem Qmgmr «« Ptttmteijf, Livinxitojit^ 
(liOm[inn, 1957), p. 205), *<■■ » 

•H. L. Mnviiu (Jr,},' Early Alan and Pleisloccac stratigraphy in souihmi and casTem Alnca , 
Pd^i^TT ^ tAf PfJti^dx Mmtum ijf Ammiao Anhat^loxy Ethnograp/ty^ Harvard Uatneisiijft XIX, no- 3 
(Cambridge, Masa., 1944), ... . ... 

■hu&w AtduMhgy 1S£7*5 ^—.4 Roioit [New Ddlii, 1958), pp. 25-2o. 
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maswny achieved by him. It was indeed die Ibrcnintier of moat of ihc great midtirdicity 
of tool-typci tiiat iverc to follow across the span of lime. Tlds convcntionaliiied iuuidaste- 
techiiiquc would aiisivcr for iJmosi die entire Abbevilican of Europe, the Stellenbosch 
of .‘Vfnea and die Madraaian of India. Ii must also be tmderstood that, if sufficient skill 
was achieved in liic development of the bifacial core-technique of the great handaxc 
culture, 11 ic advanced ^^Achculian' Itancj^cs Jind were often cjiougli only 

tcclmologicalfy, bui not invariably m cflidency, superior to the cartier ones, Tliey 
represent tlie secondary trend towards a technological, if non-fimetionaj, reflncment^-cvcr 
present m all cultural progress. 

It is extremely interesting to oliserve that svithin bifacial core-technique would haTC 
to be cla-sscd c^tu «1ic evolved ‘ Acheulian * tools, which arc not necessarily made on cores 
htti may be bifacially fabricated on large flakes. This would focus one’s attention ou the 
fact ttot only that, given greater application, man began to shed the lendeiicv to n»ort 
to heavy unwieldy cores for making his tools and lashioncd them out of lundy large flatrs 
hut also that this had its basis often on ihc nature of ilic available raw materia). In a 
place where ahaly rock or reap was easily available, it was frit quite uneconomical 
imdcrtakc ngorous labour of getting core tools made out of an enormous chunk of quartziic 
Ixmlder hrouehl fi-om afar It vm felt easier to slmttcr a large flake out of Ac more 
t/acLtble malenal and clup it to the required tool. This tendency would also signify 
a progrciBiyc step for ilie early nian as the lool-maltcr in that an implied guidance was 
iricrc fDi mm to hiuiBrir tn flafe rather than In large masrivc for liJ5 bifaci;il 

tools. Herein lies tlic veT>' germ of the fiake-tool culitires, whidi so proUfenitcs in a sub¬ 
sequent stage when the early man took to tools of a diminishing size and of a more 
specialized jitracturc. The great handaxe cultures of Africa and India have indeed the 
corc^f77i*tliiikc cICTTicTit rn cacit or less tailing si coriiplcntfTit^iry pari" Ab 

We points our,* in SicDenbosch III we find the first deli!>cratdy^h.'iped cores and flakes 
with the Btnking-^iform pri pared in such a way thal we arc impelled to sec in ihcm 
possible, if mdecd not prolwblc, roots of the technique similar to wltat characierizcs die 
true Luroi^au hin-alloii . Thus, the specializatirm of the prcpared-plaifonn flake- 
tcaimqtie isapMfciXl mudi earlier b these regions Uian in Europe. Tim aspect* \h, 
die vertical dilfcrcacc in the development of the * Lcx-allois ’ flakc-tceliniquc in both 
luiropciin 4Pd Afirican culture?, has been cfoqucntJy brought out by I^ovrc/ It is impor- 
lani lo note dial the Indian typological sequence would very dusdy follow the African 
j i‘ rudimentary pebble-tool mdustries similar to the Knfiian 

and Ofonwan w p^is of liic evolution of the liandaxe culiurte; (b) die 'Victoria West’ 
t)T>r of tool, implying flic rudimenlary advance made in the flake-fabrication: fc) 
the sticccKive dcvdopnicnbt of ihc bifacial toots on cores and flakes, and in the cleaver 
imm ihe bifacial, through the smgle ami double ‘ VaaP techniques, m flic Iion^cshoc 
tleaver and that wifli trapezium section; and fd) the * Lcvailois ‘-iccbniquc flakes faiiiioncd 
flake tnob of vanon^_ tyms. uldmately tending to dhpttne into more 
and gradiially-diminiifhmg-aizccr assemblages of the Middle ^le Age, as in 

.ccan aiul centra] India. All tliis also suggests that the variation! in the climatic 
T* T"" cataclysraal as to warrant any fundamental dianga in 
toclimques cxccnt m the size vanety of tool-types and that the fauna to contend with 
was such as could be more easily tracked down by lighter mbsiJes. 


c^-'nluiion of flic Lcvailois technique in soufli AIHca*, Man, XLV 

‘md. 
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3- THE V^NJAB SOH.M< INDUSTRY 

In. India ihe term * Snhap * haj often enough been temptingiy anti iiidiacrimiTiatcJy 
usc4 for pebble tools in goncraL At tlie om^, It may be menitoiied that the only J^ca 
where Uiese Soliait-culiure tools have been identified and described m their geological 
and phjTiiographic set-up is Paujab^ whore De Terra and Paterson discovered the 
industries of Uibt culture occurring in ihc various tennccs, T,-T*, of ihc valley of the 
Indus (above its eoiiflumcc with tiic Jlicluni) and in the valley of die Sotian (an 
affluent of the Indu.'i joining it aliovc Attoch) in die Potwar plain.’ TJicse industries Wei's 
charactcri/ed by the twin clenunis of pebble and flake, m a pro^r cvoliititmaTy sequence. 
In die early stage, as in Ti of the 11 IGl period of the Patijub Poiwar, the pebbles were 
mosdy Jarge, and both unifacial and bifacial dioppor-likc iwls occurred; large, tiiict 
and usually coriex-sidcd and platfomicd flakes prevailed alongside and gradually progrew- 
ed towards the ' Levaflois* forms of flakes and cores, "^csc tendencies, designated p 
the ‘ Early Solum * by Dc Terra and Paterson, were exaniincd in die Indus valley and in 
some lt>caUtici in the Solian valley, Tlw subsequent stages of T, and T,, respecUvely 
of the in Gl, HI iCland IV Gl, were cstaljlidird mainly in die Sohan valley proper, 
where diey were named as ilic * Late Sohan * or * typical Sohan ’ and the * Evolved Solian 
industries rcspccth'cly; they were seen to have attained a lugh proftdcncy in the prepared- 
platform flakes and appropriate cores and refined diminutlvc-sized pebble twls, gradually 
giving place to smalt blades and retouched flakes and push-plane scrapers, in llie T, 
stage. Is was thus seen iliat a tool culture Mr mma pmgnttxiw trsnd aj whUk w'ur tau-vuds 
d^umhing inis&ufrt comprising flakes, blades and scrapers was nevertheless rfUtitihg 
to a degnt Mr baitr ffthbU traction u^hick tatis one oj its main diagnaiiie featuns, even in its 
advanced stages. 

Now die picture of tliis strong, indig^ous and well •developed pcbble-flakc culture 
of the Indus-Sohan area was made more interesting by the foci that alonpide die tools 
of tlic so-called Early Sohan and Late Soltati group were found rolled and, m many eases, 

' derived ’ toolrjpccimcm of the bifadal lumda^ family also, such as die haiidascs, cleavers 
and the like, almost running parallel in their co<»ccuiTcncc iviih die * Solian ’ culture. 
They were uoliccd in ihc Mibevillcan and Early Achculian forms in llic Polwar and 
Sohan vallry proper of the HI IGI gravels and upper loess of T,. TIic aullmf^ of die 
discovery were agreed that there were no pmper stratigraphic data available as regards 
the actuai rclalioDsliip between the ^ Sohan clcmeni3| since, sty tar m otiservrcli the bSCioiil 
tools were themselves found in a mixcxl assemblage ividi niily ilu-ir phfiitpie and 
typology as the basis for any icmativc division that could bcaticmmcd. HowTver, their 
stratigraphic position immctliaiely between the locssic formation of the Tliiid Glaciation 
and me Gouldcr-ctuigloincrate made it possible for ihcm to date the Abbevilleo-Achculian 
in the Cis-Himakyan regions as the early Secuud Inicrgladah \'cr>' rcccndy, the study 
of the .Sohan culture cm the fnitian side of die Panjab Siwaliks has been taken up willi 
fruitful rcsidts.* 

4. SITES IN PENINSLTLiVR LNDIA 

Tiiis foci of the occurrence of the bifacial core-tool faniily of the Madrasian or penin¬ 
sular complex in die ai'ca which is the homeland of die Sohan cult tire and from the 

* H, De Terra and T. T. Pateison, S’fu^r m iht Jet dgt I'll Jndm atti ossodiilii JJamaa Cuhtats 
(WashingUm, 1939). 

'b. B. ijj, *raiaeotiths &oin the Bras and B^ganga. valleys, Paojab^, AncitJii LiHa., no. 12 (1956), 
pp. 5B>9'2. 


72 



QtrATEByARr PEnitLE, com & fia/iE cl'ltcres 

early II IGI onwards is imporEant enough lo be noted, since, comparatit'cly, the 
occurrence of rolled Ibiins of Early *Sohan tools in die basal gravels of T, of ihe Third 
Gladatlori means the existence of lire Early Soban Lttdustry itself, datable mainly to the 
latter part of H IGI, according to Dc Terra. This should give tiie fteccssar>' cauiion in 
the approach to (he question of (he mutual rtialiomhip, chrmiologicalty and spatially, 
of the ^Iiaii aiid peuinmlar bjlactal cultures. It was held nearly iw-o decades past that 
the central Indian iind Gujarat areas, vte. the Marmada-Sabarmaii ftxi^ were ilie meeting' 
place of die Siilian and Madnisian cultures.' But it wmild be rather anamolous, since 
even hi the Entwar Punjab the two cultures had met already during the late II iOl, though 
the natunr of the contact is not yet hilly revealed. Dc Terra sa^: * TJic hladrasiaii facies 
of die Abbevillean clearly extended all across the Peninsular India to Himalayau Hills. 
Ill diis dislribuiioti, we recognize a gtcai expansion of the earliest Stone-Age cultures.^* 
Tliercforc, it would need mudi more lhaii a mere collection of pebble tools in a place, 
oihcnvhe yielding handaxes and the like, to deserve the label of die ' mccling-placc ’ 
of the Sohan and Madra.-!; cultures. Tlie interveulng areas between central India and 
Punjab have not also reveakd sites wherein the Sohan traits are dominatit. 

In die Sabarmail \ alley of Gujarat, the latcrihzcd pebble-gravels enclose remains 
not only of haiidaxe but ol' pebble choppcjx of die Early Sohan types [accor^ng to 
Kridraaswami),* alihough Zcitner is mdined to dfscritic the latter sm * I.aie Sohan *.* 
In the lower (basal) gravels of the Narmada, however, there arc according to Patcison, 
the so-called Pre-Sohan ^kes, crude rolled Ablicvilltati types and fresh Achoutian bifaecs 
and cleavers, together widi cores and rolled flakes of the Early Sohan. This may mean 
thal wliilc Abbeiillco-A^iheullan tools may be iti rtVa, the other elements may have been 
redepositrd, particuiarly since the latcriic in the middle Narmada around Hosliangabad 
does not immediately urulcrlie the gravels. Tlierc is, in fact, a dense mantle of alluvium 
running to hundreds of feet between die basal gravels and tlte lateritc sulatraium. l^lis 
would show that the Narmada lateritc is, rciativciy speaking, earlier than die Gujarat lateritc j 
die basal gravel itself, on palaeontological grountb, has been dated to die late Mid* 
Hclstocaic. In the light of the Potwar evidence of an Abbevillean occurnmcc in Panjab 
in Early II IGI, ft would l>c rather unreasonable to attribute an Early-iSohan ori^ to 
the TCbblivtool facies found on die Narmada occurring with Abbevilleaii toob in the laic 
Mwdlc Pleistc^iic {not to speak of the induetiori of die Pre-Sofian here). On the 
Sabormati agitn, i1 has been seen that the pebble tools present in, the basal gravcb dis- 
appeared in the silt. The general trend of die evidence seems more towards a chthonic 
association of ihc .4bbevilleaii-.\chculian and pebWe-tool tlcmcnts hi the Naraiada-Sabar- 
mait iiica (rcTatively early in the Narmada area and late in die Sabarmati). Corres¬ 
pondingly, the ambit of difibslon and impact of die Punjab Sohan culture outside its 
primary zone will have to lie over a rather restricted area, tlic exact limits of which arc 
tioi, htiwt-ver, cltaj, at pnriott. BtiC tlicir evolution in the N^annada low^r anef upper 
ffravrb, as ^diiiribrafcd by Pattison, would serm to stretch the SoluiJi ambit loo jkr^ for 
which coiivtncing cultural and chronological data are alike absent. Indeed, the climato¬ 
logical and culiutal data adduced for (he Panjtib Siwafiks and Kashmir Himalayan area 
would sf.em to hold good mainly for that area only and conuoti at lliis stage of research, 
be conduciine to its correlations with the central Indian zone. 


•Cf, V, D. Eriglinwwami in Ajieient India, no. 3 (1947), p. 32j ibid,, tio. 9 (1953). p, 60. 
•H._Dc Tcira m t’artf Miai, ed. G. C. MucCurdy, «(., p. 267. 
iKrishnosivHml, t>p. (it. |'T953). 

r FUidoant Chtomhig^ in Giijarai, Dercan College Monograph Scries, 

□0. U (rOO!rLl| 
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On the other hand, butted jtehble Ieoh found in tlie prc-Iaicdte boulder- 
conglomerate of Madras (Vadumadun) show a more developed stage than the mere large 
IVc-iiohan tla^ fotmd in the bcmlder-conglomcratc of uie Pot war (Pai^ab), A^ain, 
the lateritc gf the Narmada and the taTerite formed over the botdder-conglomerate of the 
Madras region may not pcrlmps themselves be eon temporary, according to Dc Terra, since 
the furrner area lias totils in the basal gravel not showing la tend station, while in the 
latter area the took on the lateritc terrace show stainlfig (>i riia. This, however, brings 
in ilte question of the age of the hilerlor and coastal latcritcs of tlie peninsula, about wlilm 
De Terra’s view' k that the coastal lateritcs of Madias, Bombay and Gujarat may be 
later than tiie inland lateritcs, suclt as those on the Narmada. 

Does It suggest any likelihood of a ' prc* *lowcr-mavc! culture* to be found in die 
Narmada valley, at least in die Hoshangabad area, in the mid-Narmada su'etch, consisting 
tnttrcl)* of the'pebble dement (akin to the Kafuan or Oldowan Bed I lacics and placed 
in the Lower Plekioceuc) ? Such a culture could, if available, have pertained to tile 
erodonal piiase of the basal tatciitc itself and might be stained wiiJi it. Hoivever, tn the 
lower Narmada, around NavdatoU (pi. XXVII), then: arc two gravels (one thin gravel 
resting on the Itesal trap-rock itself at a lew ptacos and the other separated from it by a 
thick deposit of day), both of which arc reported lo be yielding early Stone-Age took, 
though too lew' tn number for a detailed stuefy, it would be worth while to hx tiic lower 
and upper limits ot the tool culture contained in these two gravels. There is also the need 
for ihc piotiing of the highest terrace of the Narmada, the a^i'adutlonal deposits of which 
partly found their way into the bed as basal gravels. The terraces of the Narmada would 
indeed seem to be prosper li\ie in tiic area around Mabc&ivar, os recently shown by Sankalia 
and Subbarao,' oltliough one has to be very cautious when dealing wilU terraces not yield¬ 
ing gravclt or took. 


5. I'HE CEN'HLAL LNDIAX SETflNG 

It is InLeiesUng to see m this connexion that tn Madhya Pmdesh the area around 
Dnmoh in the valley of the Sonar, an afllacnt of the Ken, running away fmm the Namiada 
towards north-cast along die mildly-tntcd Vnidhyan plateau, yields a new rdationsMp. 
Here ihe lower gravck, where they arc seen to exist ipL XXVUI A), have yielded what is 
mainly an Abbeviilco-Achcuhan. (Madrasianl asscmblaip*; the lower clay lias not yet 
been observed, Tlic upper gravels, where oiMcrvcd (pi, XXVIll B), jicld took simtbr 
to the ty|)ical Eakc-bladc-sciapcr outfit of the Narmada amt Godavari—nmv usually 
called Sf^cs II. ft would be very signihcaiit to find out w'liat the industry in the tower 
clay U like, if and tvhen found. But os it k, one feature stands out, via. the totaJ at»ence 
of any Early Sohan took in die lower gravek of the Sonar in the Damoh area, as far as 
explored. 

In the Rrwa-Panna area also, in the valleys of die rivers Son and Ken, we find in 
file lower gravels what arc predommandy the AbbcviUco-Arheuliafi lool-iypcs with a 
robust pebble fades at one of die sites, Barianjur (pi. XXIX A), on the Ken ncai‘ Paima* 
(Appendix II, p. 81). and a predommandy Ilakc-scraper-poinl assemblage in the second 
gravel, w^hcrever available. On die Boghain, a ccmcnicd basal gravel in ritu has 


'De Terra and PotcrKni, ip. dl. 

* Cf. B. Subbanu), The Persvwitf ^liidiSy M. S. Uuivmlty Archaeological Series, no. 3 (Baroda, 
1950), pp, 57-59, 

*lRJum Afchmkgjf I957'‘5S—A Ittsiew, p. 29. 
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yielded the flakc-scraper-poiiit industry fti the section or derived from the bed.* On 
die svbole, it ^■oiild seem that the Sohaa hiftuciice is again largely absent in this area. 
In the Mirzapur region, on titc otlicr hand, the pebble tools and fiahes arc seemingly 
somewhat akin to the Solian, but the publi^cd result*,may well bear rurtlier scrutiny. 
Tiie study of the collections from the Chamhal t>asm also seems to suggest an al^sciice 
of any cleaT'^ut Sohan impact in the flake facies accompanying the bifacial groups, which 
are themselves (isscniially Abbevtlleo-Achculian in character. Of ilir atlluenis of dtc 
Chambal, rotciit tvork on the Pan'ati (p!. XXIX B) by the present nuihor'^ and on the 
Shivna by Khairi* has reveal^ the occurrence of basically-bJfacial tool industhes, 
(inrchitcd to the Solian. When the industries of central Indian river-valleys like those 
of the Betwa and Dliasan, alBuents of die Yamuna, arc also mapped, the picture might 
get clearer. 

\Vhcnc\'cr we arc conhonted with mixed assembta^ of pebble and liandaxe 
elements, it is imperative to state (a) iT die typology of the collection of ihc tools as a whole 
^votdd indicate the presence ofSoban types—botli core and Ikkc, and (b) whe^cr die tools 
are attributable to the Early Sohan or die Late Sohan stage, both on stratigraphic and 
lypoiogical evidentxs, if existing- We see that at a site where die pebble element is 
present in a pictlioric multitude and great variety, as at Bariarptir, it is demonstrable 
ftom typology and tccltniquc that the tools relate themselves to the hand axe-evolution. 
There is also a significant lack at tliis site of the typical flakes of the Sohan group as iu the 
type-areas like Tlie Potwar and Siwaliks (Beas and Sutlej valley's). 

To quote hfciightn, * Basing liis opiniom <m die condition of East Africa, T.eakcy 
seems to be convtnci^ of a genetic comtection between the pebble and hiuidaxe culture, 
die former lieing the ancestor of the latter. In Egypt, on the contrary,, the pebble culture 
is nothing but a local vartaiion of (lie Lcv'cliojsian-Motisicrian relationship under 
handaxc mllucncc. The Sobatdan of ihe [pdus region too Inclines more lowards the flake 
Indusuncs. It 13 of course possible Unit the dUTcrent pebble cultures luit e nodilug at alt 
to do with one another. Tricy may be pitiducts of local condlttohs and it is perhaps only 
the raw'-malerial which gives diem a certmn similarity-'* 

6. COMPONENT FACTORS OF THE SOH.\N INDUSTRY 

II would appear, m the sequel, that in the Sohan iiidusny i I self, there are two 
component ractnrs, viz. (a^ die pebble clcmcnr and (b) the flake denicni. Wliile the 
former, in its early stages, is, by and large, similar to the pebble tools of piimidve ori^n 
as aji^'whcre else during a subsequent developed stage, they tend to become more hVe 
pebble cores radicr tbi<n pebble tools as sucli, Tlte accent in the tlei.'etopcd stage la, in 
other words, mainly on the Hakes and the technique of their production. Here, the 
overwhelming inflncnce of die * preparcd-pblFomi ' tcclminuc is apjwcnl, and tliataficcts 
Uie pcbblt-componcnis as wtH a$ the flakes and cores in iiiis developed stage. Slujm of 
iliK powerful ‘ prepared-pliiiform * or ‘ pTepared-core * icchnique, the Panjab jicbblc 
industries, by ihcmselves, do not show any independent physical evolution—is most 


*/jiJutn j'trchatplv^ 1957^58 — A p. 26. 

* V. D. KHsliitftiwanii and K. V. Soundara. Rajan, ‘The lilhk uxildiidtiiLrics of the Singtauli 
basin, Diitdcl Miraapur', ditfwwi /ndw, no. 7 {1951), pp. 40-65. 

•fniRm Artlidfohg)^ i55S-57—d Rtview (New Delhi, 1957), p. 11. 

*/frrd. 

^Menghin, d/. at,, p, 312. 
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apparent at a site like Gulcr in tlic Banganga valley,’ wherei hesidejf a uionoionotis repeti- 
iwa of imi facial anti hi racial tools, there is no other development diat'emible in the tool 
fades. Tills fact would support the conteniion iliai tlie Sohan culture, taken as a whole, 
ta more a pure prepared-core culture, in which primitive pebble elements occur as insepar¬ 
able adjuncts. By die same lokcn, it is restricted to a limited ^onc and dr^ not have 
any large functional application to suit diilcreuL climates. There is an intertrsting t^idence 
brought oul in Aiabia by Caton Thompson, wherein, in the soudi Arabian area around 
the Persian Gulf, sites yielding tools similar to the Soluui culture and presumably occurr¬ 
ing under analogous climatic regimes have been noticed.* * Lati-r dcii'clopmcnis of these 
industries daring the early Neolithic have their counterparts in Egypt and possibly also 
in the north-west of the Indian sub-cotiLinent. 

As regards the southern variant of die Indian pebble complex, w'liile it may be said 
that migrattottally-rdataWe industries similar to the Kafuan of Africa have not been 
found in a separate liorizon of dial age tn India, they may not again be genetically rclat* 
able to cither the Sohan w sonih-cast Asian pebble complex. As already pointed out, 
for aught we know llie Indian industries may be starting from the pebble and Abbevillean 
&dcs only. It is only the Narmada area, as stated above tp. 74), that Is likely to give a 
due to a prc-lowcr-gravel inti user/, if any. 

Tlie evidence from Mayiirbhanj, aa recently rc-asscflacd and modified,* also indicates 
a mainly pebble plus Abbcviiteari beginning for the tool industry, u> be placed tn the Mld- 
Plristocene, The Bariarpur site, mentioned above (p, 74), is al^ similar in its typological 
framework. 

It seems to the writer that the upper gravels of the Narmada have a dc^ee of 
similarity, in stage and in climate, to the corresponding gravel-phases of the Son, the 
Ken and the Baghain of central India and the upper gravels of the Godavari basin. 
These indostrics, which are essentially flako'bladc-scraper-point assemblages, inspired 
by a dear mastery of the * prepared*phuform ’ technique, have sometimes a residuary but 
a diagnostic pebble element jdso, usually on diminutive or Jess^than-medium-si^ed 
pebbles. Tiius, there is a degree of likeness in, though not any genetic contaci with, 
(t) certain tool-types of the Late ^han of the Fanjab and the Middle Stone-Age tools of 
the Narmada-Gtxlavari areas, which have pctssiUlc genetic Links with ihc^ Ken-Son- 
^ghatn arcM (upper gravels of the first tsvo and basal gavels of tJie dihd), (ii) Series H 
and HI of Cammiadc and Burkitt,* (iii) the fTakc-blatlo group from^ Gjddalur IF and 
(iv) (he fiakc-blade-scrapcr groups from Nagarjunakonda.'^ TJicy all sigtiify the difiercu- 
liaiion of the basic Lower Palacolithie culmrcs into small tool indintries in the 
Plcijitocene, and they involved, besides, a switch-ov'cr, !i» a rule, to a more tractablesillciotis 
material, like chert, jasper, agate and chalcedony. They have thus an identifiable cultural 
kitisbtp and, owing to the comparatively easy intercommunication in the Late Pleistocene, 


' La4 

•G. Caton Tliompsoii, ’Some pulaeoUlhs Ebom Ariihia% Pivc- I*rtftLs(ort£ Sxitltt, N.S. 19, no. 9 
(1953), p. 215. 

*N. K. Bust, n. Sen and G. S. Bay, ‘ Geological and cultural evidences of the Stone .'^.ge in 
Mayurbhanj3fdn la Yndia, 38, no. 1 (1958), pp. 49-55. 

<L. A Cammladc and M. G Burtitr, ' Fresh light on the Stone Ages of south-east Asia *, 
rV (193m, pp. 327-39. 

^K. V. ^undftm Rajan, 'Slone .Age industries near Giddalur, DUtriet Kurnoor, AiKunt /ndia, 
no, 8 (1952), pp. «-92. 

*K. V. Soundata Rajan, 'Studies in the Stone Age of Nagarjunakoitda and its neighbourhood*, 
ibid., no. 14 (1958), pp. 49-113. 
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might, 10 some extent, have interacted also. Tlie strong family-similarity iliat the central 
hidiau and die Deccan Middle-Stone-Agc groups bear typologically vs-iih the .Airican cul- 
turesj particularly iirotn tlte end of the Faureamith cultures on>^arcls down to die Si ill 
Bay and Magosian, is alao to Ijc noted, 'llte basic differences arc mainlv related to 
climate, availability of raw material and ilic dill'crentEal cvolutiou of human ingcnuliy in 
tlicsc widely-separated areas. InOucnccs svorkmg from difFerent dlrccitom fused In ihc 
Middle Stone Age nidi an expression of local potaitialides and traditions. In India, 
where speeiah/^d regional industries have not been properly idciidflcd and ditscrilKd, 
the solutiem largely ties in taking geographically-viable zones and making detailed 
invrstigaiioiis of die Early Stone-Age industry and the developed Flake industries of the 
Middle Stone Age and dchning tlie techno-ty'pologtca] traits of l^th, specifying outstanding 
or rccitrrcnt types as well as unique types, so that their results may the compared with 
those in other zones. Only by such a systcitiaijc study will the patterns of industrial overlap 
and disiribuidan be apparent. In tlie Reii'a-Pajina area, a recent small begmuing hxs paid 
dividends, and wc have at least iw'o tvpc-sites—one for the Ear ly Stone Age at Bariarpur 
on (he Ken and die oilier for Middle Stone Age in Uic Bagliaiii valley, besides sites on the 
S<jii having great alRnity with both and one anolher. The strcidics olT the upper Narmada 
and the upper Son need, lliCTcforr, to be systematically explored; they arc quite rich in 
tool-bearing sites, and the similarity in raw material in these areas argues hir a basic 
homogeneity in their cultun^tniits. Such cxnforadons in limited areas would help in 
estahuslung ihc regional \'ariaiions more easily than in widely-separated areas. 

7. OBSERVATIONS ON TERMINOLOGV AND CORRELATION* 

It would as well be proper at this stage also to emphasize ihc need for giving currency 
lo existing tcfnu of dmxt, if perhapis rcatrictive, udltty. Hie cultural meanings of these 
terms slioukl'^ncrally”'^' suffiiUOTljN^ clearly idcDlilialilc—bcfbrc they arc..c-\tcii5ivdy^ 
employed. In recent years, two specific tcrifu have come for exicnsiw use in paiaeoliduc 
sTudjib—\iz. the Upper FalacoUtiuc and Senes fl, the latter being coni|^aiivdy of very 
recent inreption. Both the terms have, presumably, common vtiIucs, since they wmdd 
tend to cover much of the * Middle Stone Age * of the African tiumioology. 

BuFbr these two terms the first obviously lacks the necessary' dcnr-cut stratigraphic 
data to sustain any given generic name. Indtxd, the term * ^ihddie Stone Age* iiself, 
.IS an inclusive term, came in for svide comment in AfHca. Maian has only recently 
pleaded that the term may be convemcntly retained and defined in its cultural scope as 
ctmnoihig a group of cultures diflcring. from region lo region and with differeni names, 
but a{{ haiiin£^ n ^reai deni jMmrrton with rtgaid to tetkniqui and typahgj^ mh as abstntettf handas^gs 
and eirdtrw, the pit settee of the ftieeUd-piat/om teehnitfuest eonvergent and pardlel Jlaking on Jtake 
viadcSt atsd^ father^ a varieiji of JlaiHool ^rinr/ It would be noted immediately ihat the 
local varieties mcniiiined above do indeed subsciibc broadly to these requirements 
imd, to ihal extent, may perimps be covered bv Uic term Middle Stone Age alike on 
typolt^y and technique, out it would do well to be cautiuus as regards their chronological 
i:onicmporancrty or relative succession. 

VMiile tltc second term * Scries II ' may l>c adequate for one small area, it may be too 
inclusive for another area and nuiy even involve a generalization ahead of any straii- 
gi^phlcol cormboration. FuTther, terminology' is only a label to describe aspects of 

O'M oo* Middle Sioiic Age Third Fm-ryman Coiiirw en PfehistOTy, n(., 
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industries as effectively as possible, and dius, it is neccssaiy to tally the mcaruiigs of 
terms bcRire giving currency to odiers. Noi^v, Cammiade evolved the Icrms^ Series 
1,11, III, IV ’ for the lower Deccan area of Amlhra Pradesh, with type-zones in Kurnoo! 
DUtrici,^ W'ci should, ilicrcforc, try to see how hia terminology-, Ixtiicd by (albdt 
composite) ciimutological data, can be equated with oUtci5, c,g. the Series II ol the 
Dodavari in the first iiisUmcc. If Series [1 b to be entirety of the Middle Stone Age 
of Milan's cultural scope, have we any typological proof for the range of corresponding 
intlrntrics preceding Series U—all appearing in die earlier gravels? Is tliCTc no scope, 
again, for facets and indusiiics likely to be brought out (witliin the limits of Series I 
and 11 ^emseives) in some regions in India, besides the cxtmtilly-knotvn imliistrlea 
comprised witliin the Pleistocene? 

Such issues intlctd involve a lot of regional, specialhicd and tUorouGh-going surveys 
and cannot be lightly faced, tJntil such sutveys arc undertaken, we ahomd give curr^cy 
only to terms of approved connotation or those the impUcations of w-hlcii are specified. 
Oilucrwise, terms based on nomeral series generally tcntl to create an illusion of validity, 
by fepclilion, for wiilcly-scparatcd areas. 

It may be mcuiioned that rc^tUng climatic correlation, tiiere is a marked dilTcratce 
of opinion even among workers in Europe and Africa. For^ instance, the phn^al and 
glaci^ er'as have not yet been correlated in ioh even for African zones, where cjimattc 
factors can be rcconsu uctcd to a great decree. We can do no better dum quote Cfxik^ * 
here: ‘ *niciT is somr evidence in the Perigbeial areas of ice-age Europe, America and Asia 
fhai periorb of gfudai maximum were also periods of higher rainfalL In S'.ast Africa tlicrc 
is some evidence of a sjtuiiar reblitutslup belw'ccn advance if lugh mountain gtaaers aiuS 
increased ratnfoU. Tiiesc indications Jnwc led some authorities to suggest tliat ‘ pluvial * 
period m ncm*gbciaied areas coincide closely (or even exactly) with ‘glactar periods; 
conversely dry periods (* intcrplmiab’) arc correlated with interglaciab. >.. One 
cannot help concluding that the prfmr equivalence of glacial and pluvial jitriods is highly 
improbable, lliough.... a !(ss precise equivalence exists for some areas.... This is largely 
a mcieorolugical problem and it is probaWc that an adequate theory wilt cviuvni^ly 
come to light.. Tlic cquauwial regitai is likely to Itavc cjiangcs of predpitadon fiiirly 
ctos^y relulcd to polar gladadott bm the regions of semi-arid climate rmtcJ to sub¬ 
tropical, antit)-clonie bell are. likely to be particularly sensitive to latitudinal dUfting of 
picssum systems.. llie gcohvdcal and archaeological evidence from AlVica tiiay 
well provide the meteorobgiat w*iih the uliimatckcy to the formubdon of acceptable theory 
of Pldstoceue climatology ^ 

It has, howTver, been illustraicd litat lUc general trends of die Stone-Age cultur^ in 
the PIdstuteiic and early Holocene periods In India anti Africa arc coiwiderably similar. 
'Ihc outstanding tools fsuch as the pebble toob of Kaftiau and Gldowan; the rostrccarmates; 
the ■■ Victoria West' types and the ^ Vaal teclmique * dcavcis; the ^ Oldowan' (^Beds II-IV) 
lumdaxes in their evolving stages; ihe lEake-made Itandaxes and points similar to 
Fauresmith; the ffoiiits and servers in their proliferous variatioua as in the African * Still 
Bay ’ tnduntrics; and pressurc-ilaketi points in the Hobccne krir comparable with the 
African ‘ N^gosiau ’) indeed eloquently testify to the great paralleliflin in tool-evolution 
and -tcdiaiqtics. Even certain Ii^hly-^ccialiaed typies like the concavo-convex scraper, 
typical of the Smithiielcl industry of south Africa and the Aterian of Eg)^!, get repeated 


* Camniiadc etc., op. rif. 

•U. B. S. Cooke, * The problem of Quatemar)’ Glaclo-pluvial corrclatioa in East and Southern 
Africa \ Third Au-d/moit Ctngmi on Pftkisioiy, op. eit., pp. 51-55. 
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in ftomc of The south ludhm industries as at Giddalor (District Kumool)/ On the other 
liand, the classic Upper Palaeolithic array of the European classificalioii is notably absent, 
iu an equivalent horiaon and facies, although the blades and burins, which do occur In the 
Middle Stone Age of India at many sites, liave a limited t^oiogical correspondence, 
though not identity, to the Upper Patacoliihic of Europe- Only the Levadoisian and 
Moustcrian mduatrics have corresponding, but to some extent mixed, groups m India, 
More cotupicuousty, there is the ^nioat total leek of analogy borne by dte pabeoUUtio 
cultures of die south-east Asia with Uiosc of In^. Tliese south-west Asian industries 
seem, however, to ^ve a bearing on ihe I-evaliob-NIausierkn cultures of south central 
Asia, and some of them have besides an Upper PaheoUthic bone-fuw-stone tool stage, aUo 
aitied to the European, as shown by the Indonesian evidence (see Table, p, 80). 
Probably, the liighly It»in1ar situaiion of Indonesia warranted, in the Late Plcbtoccnc, 
operations like marme-himtinc and -fishing, with harpoons and otlier bone outfit, as 
the occupation of the by-ihcn //owj* ja/iVni lliirrc, broadly similar to die bone cultures of sub¬ 
arctic Europe in die Late Pldstocoic and Ncoiilhic st^a. 

Tliui, bi die PalacoliUiic, the genede afliliaticiiia of India arc, broadly speaking, 
more w'ilh AlHca and to much less extent, with Europe, but none t<w signiftcand^ with 
cast Asia. A comparative chart detailing the cultures'and clirunological horizons in the 
Stone Age of the Old \Vorld, together wiili llic bmad climatic contexts thereof, based ou 
the results of published research^, is apjwtidcd (p, 80), 

Tlicre are cnougli grounds, tlicrdbre, to hope that furllier intensive wiirk in India 
would produce evidence, which would throw pomtctl liglil on the diffc^tiation in tool 
cultures In the Quaternary bearing upon environment and raw material. May it also 
\}C hoped that (b^ribdata regarding the authors of some of these industries vvill be 
fortlicomuig. 
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Appendix ! 

PRELIMINARY TABULAR ANALYSIS OF BARIARPUR TOOL-TYPES* * 


Tvpm 

No. Ot TOOU EI EACH CATEOORY 
AND IN OKQOP 8 

PeRCESTTA^TK 0 F TFEE TOTAL tH 
Qftoyps 

Pebble tools 

Rostoid tools 

38 ' 

6 ^ 

^ 44 

33*921 

S'SeJ 

h 59'28 

Bifitcia! tools (up to Early 
AcheutJan stage) 

Uandaxes 

Cleavefl^ 

-- 

32 ] 

sj 

^ 1 

1 

28*571 

8 *(mJ 

1 

h 38*81 

1 

Cores 

Main platfrnn 

Prepared platfortn 

3 j 

1 

1” -SB 

8'93 

ii 

Flakes 

Main platform 

Pri'paxrd or right-angled 
platform 

12 ' 

5 . 

■" "1 

4_ 

l|^ 15*18 

Total 

112 

i 1 

10000 


Appendix II 

DEVELOPMENT OF THE MADRAS HANOAXE FROM THE PEBBLE 

■ a- 

Ttic it 2 g<cii in lEc devclopfitent of the hif&ciil haadaxe of the Moidm uvlustry firom the pebble^ 
as denwnsttatcfl from the Batiitfpiir tile,* are detailed bcUnv (hgi. 1 and 2^ pi. XXX). 

1. Keeled* uaifadal chopper with totally•cortexed tmd^de* exactly omilv to the chopper 
of Olduvai culture at Olduvai, Yaogaoyiiia,* 

2. Sitnilar tool* with five flaking oa the also. 

3* Side^mai;^nal ttiro&ing from dp to grip-end with meagre rcvtrtic flaking aho. 

4. Cbniinuation of (he tide iturgiiial irimming around the tip* tvliich gen broadened to the 
procen. Bifacial, though mosily Iroc-flaked. 

X TypS^ bold alternaitc-llaklng Icchntqtte, working aiotmd the tip and grip<nds. 

6, Typical * Early-lo-Middlc Abbevillean ' alternately-flaked bihicint with conexod grip with 
biUQtttl upper 

♦Abovx, p. 74. 

•Above, p. 74. 

• Cn Soiiia Cote, Frtkish^ nf Eat AfntOj Pelican Scries (Haimncnorib* lOH), 

si 
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Ffc. 1. teak ilitutraluig tht fingnm^t divdipnmt ^ llu haaifiLve fr^m tht 9 tmd pcb^. 
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Tw, 2. Banffrfnr: taah fthuiriitini t/u progmsim datitpmai qf /A* Kfoidp^hU, 

Set aiie fg, I 

m 

es 






A^mEyr LvoiA, jv'o, i? 

7, More extensive rcsiJvxd flaking, tending to make die upper end rtamjwci and the Uwl 
itself more slendet, 

8* Typical ‘ Early*Acheullaii' haiidaxe, csicmively chipped by alternate and resolved flaking 
but with no inic step-flaked edge The flatiened cross-section of the tool may be noticed. 

9. Typical * Aeheulian ’ liandaxc, with much of coricxed butt, body and tip ^Conditioned by 
I he flattuh pebble in thu case), but with n^ier and slraighter side, maigmal trimmuig and lender 
pointed up; step-flaking seen, 

10. Typical developed or * Middle*Achculian ^ ovoid blface willi twsat ftep-flaking and 
iiroJ^t, slia^ edge; cortex, again, indicates the influmec that the mbble'shape causes over the tool; 
the flojjJi, however, indicate the accomplbhcd maatety over the bi&cial handaxe toul'tcchoi(|iie. 

In the above fpecimem, the gradual change of cioss-KCtbo from quadribtcral through rhom- 
butdal to lenticular section is to be noted. 

The Cores (pL XXXI A) and cloven at Baxiarpiir arc, in the main, sd±o edated lo the basic 
Infatrtal eore-ieehniqur tJ she local industry, and tlitrt is praetkafly no devdopment In Use latter in 
the direction of the advanced * Vaal' technique in them, (hough side-blow is effectively employed. 
Here, again, tbe pehblc cortex is nOt bothered about, and by a clever unifacial technique eiftaver-edaes 
are produced, A case of obUque-edged ’ guillotine^typc * tool, uofortunaielv broken partly, is also 
available (pi, XXXI BJ- 


Appekdix 111 

TkTiCAL SOn.\N TOOL-TkTES IN THE ENDIAN MUSEUM 

Tbe subjoined description relates to some of the typical tool-types of I tie Soh an industry as 
studied by the author from the collectitm of De Term and Paterson available in the Indian Museum, 
Calcutta. 

Eaelv ISoiian: feedu; toou 

E Clobulor and unlfociol pebble, with devtdoping uroces of ItmiteJ bUacial trlminiiig; 
steep edge-scars, round and slight steeping cutting-edge. No. 1257b. Pt XXXll A. 

Tj^ 2. Large-siaed and biladally-clupped or nosed and pcripherally-cbippcd pebble, upper 
nde having steep V-shnped nuitgin and nndi^dt bavmg two large blcrai scan; targe patch of 
coftex on upper side and undenide. Nos. 12571 and 1257'!. PI. XXXII B and C. 

Tjpt 3. Pebble with bifacial trimming with (XHlcx-hkc ribbon around the equatoml zone, 
excepting along the eutting-edge; stepped flaking and more or less sUaighl working-etlge. No. 
12573. Pt. XXXII D* 


EAALy SoaAM: n.iUjjs 

ir Tliick flake with triangular section; large plain platflinn formed by an oblique tint 
flake-scar; cortex to the Idl of tdd-rib and upper righi on the upper side; right edge steeply retouched 
up to the pointed tip; chatter-marks visible, A juie-sexaper (?}. No. 12578* PU XaXUI A* 

Typ$ 2<. Ova! flake with plain pUtibnn on the ventral left margin and partial retouch toyfaitiii 
the bottomed^; dorsal dde which h» menUy cortex has a part of the upper right edge fiakt^d st^iped- 
wise and retouched, A icmpc*(?). No. 12582. PI. XXX lU 8. 

Ty^ 3, Bcsmtiful symmetric,, tongue-shaped flake with a slightly-dished plain platform, promi¬ 
nent but*craiUured ’ bulhflif tear; the dotml side, left ofmld-ril^carefttily rettiuchod up to the ndsed 
lower lip and partblly on the right edge too; dighl inverse retouch on the upper ventral edge 
towards and below the pladbrm. $craper-ciirR*cul ting-tool, Mouxtcroid? No. 12381. 
«, XXXlll c. 



A* If^triiiTpur; if*ff fnfl/a* Sr* p, ^4 
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B. \piitimrft iypf}» P* 


T*« rnr%' p. C l 
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m/AteMSAUr tEMLE. COES tf Ft^iER CVRrVMSS 

*-«r kO ^8«. A {fi. 

ti. xxxui a 


tr Ar atul cn 
rctdijch *re 

No. m79. 


LAt* SMiMf; «.'*»« 


T- t niripHitl irittiflihu' vm fl»r ^l tfi elD|«idi^ pftiWe-conf wSth • linjtl^ W*fJiodio#l 

fttTfnfnlfif OB %hc utM^ tusdv t2SdK« H* XXXlV A. 

Tj §4 E, RjMibty ibrtlki to coir of Type 3^ bist trthnkailV 

tic«nSr 4 «^ ‘“H •«« <«'• Tv'™ln.J* b- «. <ll.«.l-«l «"> ^»■ '”«• 

^ ^ ^VUllhli wliiWUMijl^ core wiih oonicii) |Wtcfc« ooH htir ami Ihmi 

AiIvaiwmI ' tcvjiloi* * *yp« of con:. No, 125^3'. n. XXXIv ti » i t 

k wav tS^Ml^WKle Ibtt^ b) ihc iwo fUfcf-«:«4r righl anfle «j^lv » 

L «^iwr«ul ifEbSe eWwt^ »*»» wdiarttnR J^»St 

.-rT ftl V^CYV ftU tnil U\ 4tle Iffiiad *cjfliJtieK30W of thr prrn^m-plMf^ mwmi^ 

K, i»»2 £a pu 

l^aifiinii tecluifaiue in ito m*io *«i IxwaUou-Uir Imlintry. 

Lati Sohmc^ n.Uia 

. TJm* art dlvyhfc into tlir Iio4lo«*ln« «* broad ouc^crfio, 

fj/h t, t^ircoh flafct, oUbct oWoog « *wnl«e, »*ilb obikjue platfotm nod wrtbout Oi»T 

tfotnditff' rttoucb- No, 11653, It* XXXV] A. 

Trto Z l^awibh lUi* vnh propamJ pblfbrm* Htih eUtwfaie moocb *« akof Ihe «4|«. 
No. ]2fe47. PI- XXXVl B. . j ^ l, ,. , 

Tyf X Lwul* » iwH a* waU viUi Pb^'£^ *« ** Mj<M 

but vcrjr eUhoiatr ntwrli all tbe No* 12645, PI, XXX\ 1 t- 

TUN f. Unpth lUir ^ i»««rf«l R*ip bol Him Iha 
coovxft^ flf roo atan o« rttl»r *Wk at «« »««* biiHi« |»»at* Nro- lie» w*d i*«. 

r»]o JL Median and imaU Halw trlih plain ri|^>aBptlaror dtJrod plaMb^; w^ily 
Oaie-t/aSt t™, Hilh niiKb didkata niuiit'k. Ow or tw» dtajoid flakn^rtf^ 
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Tii* S. Tliiti. inuiH ftwctcd-^lfrrmnl, i«iifW]r-tfwii««l ai^ itaie. Wade and 

blMlidi M wcH aa bom d4k- and nuiHEtaprt. No*. IK7I* and I26ta 
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